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ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  1.  Session  1884-85. 


January  15,   1885.— Dr.   W.  H.  Perkin,    F.R.S.,  President,    in   the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Charles 
M.  Blades,  Northwich,  Cheshire  ;  Julius  B.  Cohen,  Pendleton,  Man- 
chester; Adam  Gibson,  Leven,  Fifeshire,  X.B.  ;  John  B.  Hutcheson, 
The  University,  Glasgow ;  William  McD.Machey,  Frodingham, 
Doncaster ;  George  Patterson,  Tnfnell  Park,  London ;  F.  W.  Simp- 
son, Mill  Hill,  Derby;  Walter  Collingwood  Williams,  Edgbaston, 
Birmingham. 

The  following  papers  were  read  : — 

1.  "  On  the  Atomic  Weight  of  Titanium."  By  Prof.  T.  E.  Thorpe, 
F.R.S. 

The  atomic  weight  of  this  element  was  made  the  subject  of  investi- 
gation so  far  back  as  1823  by  Heinrich  Rose.  In  1829  Rose  pub- 
lished a  second  series  of  determinations,  which  were  followed  in  1847 
by  the  determinations  of  Pierre,  and  in  1849  by  those  of  Demoly. 
These  determinations  have  given  values  for  Ti  varying  from  47'92 — 
56*39.  In  framing  his  arrangement  of  the  elements  in  accordance 
with  the  Periodic  Law,  Mendelejeff  adopted  the  number  48  as  the 
atomic  weight  of  titanium.  A  number  less  than  50  was  in  fact 
demanded  by  the  law.  A  redetermination  of  the  atomic  weight  of 
this  element,  therefore,  was  obviously  required,  not  only  to  fix  its 
value  as  a  chemical  constant,  but  as  aifording  an  excellent  test  of  the 
validity  of  Mendelejeff's  hypothesis. 

The  exact  determination  of  the  atomic  weight  of  titanium  is  ren- 
dered difficult  from  the  circumstance  that  comparatively  few  com- 
pounds of  this  element  exist  wdiich  are  wholly  suitable  for  the  purpose. 
The  author  of  the  present  communication  has  made  use  of  the  tetra- 


2 

chloride  and  tetrabromide  as  the  bases  of  his  experiments.  He  has 
determined  the  amounts  of  chlorine  and  bromine  in  these  compounds, 
and  also  the  amounts  of  titanic  oxide  "n-hich  they  yield  by  decomposi- 
tion with  water.  He  has  made  in  all  six  series  of  experiments,  based 
upon  the  following  ratios  : — 

I TiCU   :   4Ag 

II TiCli  :  4AgCI 

III , TiCU  :     TiOo 

IV TiBr*  :  4Ag 

Y TiBr^  :  4AgBr 

YI TiBr^  :     TiX).,. 

The  results  are  as  follows  : — 

Series      I  (8  expts.)  48-014 

II  (5       „    ) 48-016 

III  (6       „    ) 47-969 

lY  (5       „    ) 48-081 

Y  (4       „    ) 48-057 

VI  (3       „    ) 47-989 

The  mean  of  the  whole  31  experiments  becomes  48-0]  3,  the  probable 
error  of  the  series  being  +  0-021,  and  the  probable  error  of  the  result 
±  0-0085. 

This  value  assumes,  with  Lothar  Meyer  and  Seubert's,  that  the 
most  probable  ratios  of  Ag,  CI,  Br,  O,  and  H  are  : — 

Ag     =     6-7456 
CI      =     2-21586 
Br      =     4-90721 
0=1 
H      =     006265 

In  calculating  his  results,  the  author  has  grouped  his  observations 
in  accordance  with  the  expression — 
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_  ?>1   +   ?)2  +  ^'.i  + +  hn   _    \V\ 

Oi  +  o-i  +  as  + +  a„         [a] 


Full  details  of  the  mode  of  preparation  of  the  substances  made  use 
of,  and  of  the  methods  of  analysis  and  manipulation,  are  given  in  the 
paper. 

The  number  48-01  difPers  but  slightly  from  that  obtained  by  Rose 
in  the  experiments  on  which  he  set  the  greatest  weight ;  it  varies, 
however,  by  more  than  two  ujiits  from  the  final  number  adopted  by 
Pierre,  viz.,  5025,  and  which  has  hitherto  been  commonly  accepted  as 
the  most  trustworthy  value  for  Ti. 


It  will  be  observed,  too,  that  the  number  48"01  is  in  entire  accord- 
ance with  the  value  required  by  the  Periodic  Law  ;  Mendelejeff's  pre- 
vision thus  receives  a  further  experimental  confirmation. 

Discrssiox. 

Prof.  Dewak,  referring  to  the  atomic  weights  adopted  by  Prof. 
Thorpe,  said  that  he  hesitated  whether  to  accept  0  =  16  or  0  =  15"96  ; 
in  fact,  whether  or  no  Marignac's  criticism  was  not  after  all  correct. 
It  was  essential,  however,  that  every  atomic  weight  should  be  deter- 
mined in  a  variety  of  ways — by  a  variety  of  methods.  With  regard 
to  the  atomic  weights  being  whole  numbers,  he  felt  no  longer  any 
doubt,  the  evidence  that  there  is  often  a  considerable  departure  beino- 
unquestionable,  as  in  the  case  of  magnesium  and  zinc,  and  perhaps 
also  of  cadmium. 

Dr.  Gladstone  remarked  that  the  fact  that  there  are  exceptions 
does  not  render  it  less  remarkable  that  in  very  many  cases  the  atomic 
weights  are  whole  numbers. 

2.  "Note  on  the  Constitution  of  PiX)pylene-chlorhydrol."  By 
Dr.  H.  F.  Morley  and  A.  J.  Green. 

It  is  found  that  propyleue-chlorhydrol,  CsHeCl.OH,  prepared  by  the 
action  of  sulphur  chloride  on  propylene-glycol,  yields  chloracetone 
when  oxidised  either  by  cold  chromic  mixtui-e  or  nitric  acid  ;  it  there- 
fore consists  of  the  compound  CH3.CH(0H).CH2C1,  with  which, 
perhaps,  a  small  quantity  of  the  isomeride  is  mixed,  as  the  formation 
of  a  small  quantity  of  an  aldehyde  (possibly  chloropropionic  aldehyde) 
was  also  observed. 

3.  '•'  The  Action  of  Zinc  Ethide  on  the  Benzoate  from  Propylene- 
chlorhydrol."     By  the  same. 

This  reaction  was  investigated  in  the  anticipation  that  it  would  be 
possible  to  displace  the  chlorine  by  ethyl,  the  benzoate  being  used  in 
order  to  protect  the  hydroxyl  of  the  chlorhydrol.  It  is  found,  how- 
ever, that  chemical  change  occurs  in  the  manner  represented  by  the 
equations  : — 

CeHa-COCOCaHeCl)  +  ZnEt,  =  CeH^.CEt  |  q^'h.CI  ="  ^nClEt 


Ho} 


The  benzoate  and  the  new^  product,  efli/lplenyll-ehife,  are  described. 
Oil  oxidation,  the  latter  gives  benzoic  and  acetic  acids;  it  is  converted 


by  iodliydric  acid  into  etLj-lplienylketone  aud  iso^jropyl  iodide  ;  con- 
centrated sulpliui'ic  acid  has  a  similar  action,  the  products  being  the 
ketone  and  propylene  liydroxide.  The  authors  take  occasion  to  point 
out  that  ethylpheuylketone  is  a  solid,  crystallising  in  thin  plates, 
■which  melt  at  21^,  and  not  a  liquid,  as  hitherto  supposed ;  it  boils  at 
218°  (corr.) 

Discrssiox. 

Dr.  Armstrong  remarked  that  the  action  of  zinc  ethide  on  the 
benzoate  was,  he  thought,  a  normal  one,  as  apparently  even  in  the 
case  of  acetic  chloride,  for  example,  the  oxygen  of  the  carboxyl,  and 
not  the  chlorine,  was  first  affected.  He  regretted  that  the  authors 
had  not  continued  their  experiments  with  the  object  of  settling  the 
question — one  of  some  importance — raised  by  Markownikoff 's  and 
Henry's  observations  on  propylene-chlorhydrol,  and  that  they  had  not 
operated  with  material  prepared  by  the  method  adopted  by  these 
chemists.  The  comparative  study  of  the  chlorhydrol  prepared  under 
various  conditions,  on  the  one  hand,  from  propylene,  and  on  the 
other,  from  its  glycol,  would  probably  furnish  more  valuable  informa- 
tion than  was  to  be  obtained  from  the  investigation  of  the  ketate 
described. 

Dr.  MoRLEY  in  reply  said  that  the  ketate  was  only  prepared  after  a 
number  of  futile  attempts  to  determine  the  constitution  of  the  chlor- 
hydrol in  other  ways.  He  also  stated  that  the  yield  of  chloracetone 
on  oxidation  was  very  unsatisfactory.  The  glycol  used  was  prepared 
by  distilling  glycerol  with  sodium  hydroxide. 

4.   "  On  Nitrobenzalmalonic  Acids."     By  C.  M.  Stuart,  M.A. 

These  acids  ai'e  prepared  by  digesting  the  nitrobenzaldehvdes  with 
malonic  and  acetic  acids  ;  that  from  paranitrobenzaldehyde  has  already 
been  described  to  the  Society  by  the  author  (Trans.,  1883,  409). 

Orthonitrobenzalraalonic  acid  crystallises  from  water  in  needles 
melting  at  161°,  with  evolution  of  carbon  dioxide  and  carbonisation. 
Analyses  of  the  acid  and  of  its  silver  and  lead  salts  are  given. 

Metanitrobenzalmalonic  acid  melts  at  205°,  with  evolution  of 
carbon  dioxide,  leaving  a  residue  of  metanitix)cinnamic  acid. 

It  is  noteworthy  that  whereas  benzalmalonic  acid  and  its  para-  and 
meta-nitro-derivatives  are  decomposed  on  boiling  with  water,  the  ortho- 
acid  can  be  boiled  for  any  length  of  time  with  dilute  acids  without 
undei'going  decomposition. 

Ethyl  benzylmalonate,  cooled  by  a  mixture  of  ice  and  chlorhydric 
acid,  is  converted  by  the  action  of  fuming  nitric  acid  into  a  mixtui-e 
of  the  para-  and  ortho-nitrobeuzalmalonate,  in  which  the  para-com- 


pound  preponderates  ;  this  is  somewhat  remarkable,  as  etliyl  cinnamate 
yields  a  larger  proportion  of  the  orthonitro-derivative. 

5.  "  Alkaloids  of  l^nx  Vomica.  III.  Some  Experiments  with 
Strychnine."  By  W.  A.  Shenstone,  Lecturer  on  Chemistry  in  Clif- 
ton College. 

In  continuation  of  his  experiments  on  strychnine,  the  author  has 
studied  the  action  of  bromine  upon  the  alkaloid,  and  also  the  action 
of  nitric  acid  on  bromostrychnine  and  upon  strychnine  itself. 

Strychnine  can  be  readily  and  entirely  converted  into  the  mono- 
bromostrychnine  of  Laurent  by  the  addition  of  bromine  to  a  solution 
of  strychnine  hydrochloride  in  about  50  times  its  weight  of  water. 
The  properties  of  monobromostrychnine  are  given. 

The  resinous  product  obtained  by  Laurent,  which  is  apt  to  be  the 
chief  product  obtained  by  his  method,  is  found  to  be  a  dibromide  of 
the  above  monobromostrychnine  ;  it  has  the  formula  C2iH2iBrN202Br2. 

By  the  cautious  addition  of  a  solution  of  bromine  in  chloroform  to 
a  solution  of  monobromostrychnine  in  the  same  liquid,  a  resinous 
compound  is  obtained,  which  is  probably  dibromostrychnine. 

On  treating  bromostrychnine  and  also  strychnine  itself,  with  strong 
nitric  acid,  besides  the  nitrostrychnines  of  various  observers,  a  fair 
amount  of  1:2:4:6  trinitrophenol  is  produced.  This  last  obser- 
vation is  of  importance,  as  it  shows  the  presence  in  strychnine  of  a 
benzene-ring  of  carbon-atoms,  and  probably  also  of  at  least  one 
hydroxyl-group,  the  latter  inference  being  confirmed  by  the  behaviour 
of  strychnine  with  alkaline  oxidising  agents. 

6.  "  On  the  Physiological  Action  of  Brucine  and  of  Bromostrych- 
nine."    By  Dr.  T.  Lauder  Brunton,  F.R.S. 

The'difference  between  the  effect  of  brucine  and  strychnine  appears 
rather  to  be  one  of  degree  than  of  kind,  and  to  be  chiefly  dependent 
on  the  more  ready  elimination  of  brucine.  Like  strychnine,  brucine 
produces  death  by  convulsions  and  not  by  paralysis  ;  but  like  curare, 
it  is  innocuous  when  taken  into  the  stomach,  though  fatal  when 
injected  under  the  skin.  Bromostrychnine  has  an  action  very  much 
like  that  of  strychnine. 

7.  "  Crystallography  of  Bromostrychnine."  By  H.  A.  Miers, 
British  Museum. 

The  crystals  belong  to  the  rhombic  system,  and  are  mostly  rect- 
angular tables.     Measurements  are  given. 

8.  "  On  the  Formation  of  Pyridine  Derivatives."  By  H.  v.  Pech- 
man  and  W.  Welsh. 


It  is  pointed  out  that  nothing  is  as  yet  known  of  the  character  of 
the  changes  which  occur  in  plants  and  which  lead  to  the  production 
of  the  alkaloids,  and  that  it  has  not  hitherto  been  possible  to  produce 
alkaloids  by  reactions  taking  place  under  ordinary  conditions  of 
temperature.  In  coumalinic  acid,  discovered  by  one  of  the  authors, 
and  obtained  by  ti-eatment  of  malic  acid  with  sulphuric  acid  {Ber., 
1884,  93G),  however,  a  body  has  been  discovered  which  at  once  reacts 
with  aqueous  ammonia  even  at  the  ordinary  temperature,  forming 
hydroxy  nicotinic  acid, 

C5H3O2.COOH  +  NH:,  =  OH,  +  C5H3N(OH).COOH, 

an  acid  which  stands  in  close  relation  to  the  alkaloids.  The  method 
of  preparing  hydroxynicotinic  acid  and  its  properties  are  described,  its 
constitution  is  fully  discussed,  and  an  account  is  given  of  its  con- 
version into  chloronicotinic  and  nicotinic  acids.  Reference  is  then 
made  to  the  action  of  primary  amines  on  ethereal  salts  of  coumalinic 
acid.  Aniline  and  the  methyl  salt  give  the  acid  methyl  salt  of 
covmalanilidic  acid,  COOH.C4H3(iSrH.Ph).COOMe,  which  is  con- 
verted by  boiling  with  sodium  hydroxide  solution  into  sodium 
phenoxynicotinate,  C5H3N(OPh).C02Na,  a  remarkable  change,  as  it 
involves  the  "  passage  of  phenyl  from  nitrogen  to  oxygen."  The  same 
remarkable  isomeric  change  takes  place  when  the  product  of  the 
action  of  methylamine  on  methyl  coumalinate  is  similarly  treated, 
methoxynicotinic  acid  being  formed. 


DONATIONS  TO  THE  LIBRARY. 

Denkschriften  der  kaiserlichen  Akademie  der  Wissenschaften, 
Wien:  Band  47  (1883). 

Sitzungsberichte  der  kaiserlichen  Akademie  der  Wissenschaften, 
Wien :  Bande  88  (1883),  89  (1884) :  from  the  Academy. 


ALTERATIONS  IN  THE  LIBRARY  RULES. 

Attention  is  directed  to  the  fact  that  Rules  3,  4  and  5  have  been 
amended,  and  are  now  as  follows :  — 

3.  AH  Journals  of  which  there  are  not  duplicate  copies,  and  certain 
books  distinguished  in  the  Library  copy  of  the  Catalogue  by  a  star, 
belong  to  the  Reference  Library,  and  are  not  for  general  circulation. 
But  Fellows  desiring  to  consult  books  placed  in  the  Reference  Library 
may  make  a  special  application  in  writing  to  the  Librarian,  under- 
taking to  bear  all  risks  of  transit,  Ac,  and  to  return  the  same  within 


one  month :  the  Librarian  may  then  at  his  discretion  allow  the  issue 
of  such  books.  This  regulation  does  not  apply,  however,  to  volumes 
of  Periodicals  of  which  no  duplicate  copies  exist  in  the  Library. 

4.  The  Periodicals  placed  in  the  Circulating  Library  may  be  issued 
to  Fellows  both  in  volumes  and  in  parts  of  the  current  volumes. 

5.  Books  shall  be  issued  either  personally  to  the  Fellow  desiring 
the  loan,  or  to  a  person  bringing  a  written  order  from  him.  When  a 
Fellow  desires  a  book  or  books  to  be  sent  to  him,  he  shall  send  to  the 
Librarian  a  written  order  for  the  same,  and  shall  pay  the  whole  cost 
of  can-iage.  All  books  borrowed  by  Fellows  shall  be  at  the  risk  of  the 
borrower  from  the  moment  they  are  issued  or  despatched  to  him. 


NOTICE  TO  AUTHORS  OF  PAPERS. 

To  facilitate  the  preparation  of  these  "  Abstracts  of  Proceedings," 
all  authors  are  requested  to  furnish  abstracts  of  their  communications, 
and  to  send  their  papers  so  that  they  may  be  in  the  hands  of  the 
Secretaries,  if  possible,  on  the  Monday  before  the  day  of  meeting. 


Papers  read  before  the  Royal  Society  of  London,  January  l-:>th, 
1885  :— 

"  On  the  Chemical  Composition  of  the  Cartilage  occurring  in 
certain  Livertebrate  Animals."     By  W.  D.  Halliburton,  M.D.,  B.Sc. 

"  On  the  Constant  of  Electro-magnetic  Rotation  of  Light  in  Bisul- 
phide of  Carbon."     By  Lord  Rayleigh,  F.R.S. 

"Absorption-spectra  Thermograms."  By  Captain  Abney,  F.R.S. , 
and  Colonel  Festing,  R.E. 

(It  is  hoped  that  it  may  be  possible  regularly  to  publish  the  titles 
of  papers  of  special  interest  to  chemists  i^ead  at  the  meetings  of  the 
various  Scientific  Societies  in  the  United  Kingdom.) 


At  the  next  meeting  of  the  Society  on  Thursday,  February  5th, 
there  will  be  a  ballot  for  Fellows.  Professor  Frankland,  F.R.S.,  will 
deliver  a  lecture  "  On  the  Chemical  Changes  effected  by  Micro- 
organisms." 


HAEBISON   AND  SONS,  PEINTEES  IN  ORDINAET  TO  HEE  MAJESTY,  ST.  MAETIN'S  XANE. 


ABSTRACTS  OF  THE  PEOCEEDINGS 


CHEMICAL    SOCIETY. 


No.  2.  Session  1884-85. 


February  5,   1885.— Dr.  W.   H.   Perkin,    F.R.S.,   President,    in    the 

Cliair. 

Messrs.  J.  B.  Ballard,  Frank  Bronghton,  Rev.  Dr.  Elej,  C.  C. 
Hutchinson,  Herbert  Jackson  and  C.  E.  Hutchinson  Avere  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Edward 
Greenhill  Amphlett,  M.  A.,  Woodside,  Clewer,  Windsor ;  Robert 
Gordon  Blaine,  B.E.,  Ridley  Road,  Forest  Gate,  E. ;  Frederick  Mark 
Davies,  3,  Glenmohr  Terrace,  Blackheath ;  Ernest  Howard  Farmer, 
135,  Duhvich  Road,  S.E. ;  Charles  Watson,  5,  Paradise  Row,  Stockton- 
on-Tees  ;  Alfred  Henry  Knight,  321,  Upper  Parliament  Street,  Liver- 
pool ;   Joseph  Marshall  Stocks,  Edenfield,  Bury,  Lancashire. 

The  following  were  elected  Fellows  of  the  Society  : — Messrs.  William 
Lane  Clark,  John  Norman  Collie,  Augustus  E.  Dixon,  George  Embrey, 
Arthur  George  Green,  George  G.  Henderson,  George  Selkirk  Jones, 
Walter  Frederick  Parkhurst,  Franz  Rindskoff,  Harold  White,  Henry 
B.  Whitehead,  Alfred  C.  Wilson,  William  Albert  Wrenn,  Alfred  C. 
Young. 

A  Lecture  was  then  delivered — 

9.  "  On  Chemical  Changes  in  their  relation  to  Micro-Organisms." 
By  Professor  Frankland,  D.C.L.,  LL.D.,  F.R.S. 

A  plant  being  defined  as  an  organism  performing  synthetical 
functions,  or  one  in  which  these  functions  are  greatly  predominant ; 
an  animal  as  an  organism  performing  analytical  functions,  or  one  in 
which  these  functions  greatly  predominate  :  the  micro-organisms  were 
classed  by  the  lecturer  among  animals.  Their  life  essentially  depends 
upon  the  taking  asunder  of  more  or  less  complex  compounds,  resolving 
them  into  simpler  compounds  at  the  expense  of  potential  energy. 

As  micro-organisms  are  commonly  termed  "ferments,"  and  their 
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analytical  opei'ation.s  "  fermentations,"'  it  is  necessary  to  sharply  dis- 
tinguish, between  organised  ferments  and  certain  bodies  which  bring 
about  analogous  chemical  changes,  but  which  are  not  only  not 
organised,  but  exist  in  solution.  These  latter,  or  "  soluble  ferments," 
as  they  are  commonly  termed,  are  said  to  act  by  contact :  they  pro- 
duce certain  chemical  changes  in  the  fermentescible  substances  without 
themselves  furnishing  from  their  own  substance  any  of  the  products 
of  change ;  the  effects  they  pi'oduce  are  essentially  analytical,  con- 
sisting in  the  assimilation  of  water  and  the  splitting  up  of  the 
fermentescible  substance  into  two  or  more  new  molecules,  and  may  be 
brought  about  by  purely  chemical  means.  They  differ  only,  or 
chiefly,  from  the  organised  ferments  in  that  they  are  unorganised 
and  do  not  increase  in  amount  during  their  action  upon  fermentescible 
substances,  of  which  a  very  large,  although  limited,  quantity  may 
undergo  transformation  by  the  action  of  a  very  minute  quantity  of 
the  ferment.  A  list  of  changes  brought  about  by  unorganised  fer- 
ments was  given. 

In  that  portion  of  the  animal  kingdom  with  which  we  are  best 
acquainted,  oxidation  is  the  essential  condition  of  life  :  it  is  the  kind 
of  action  by  which  the  animal  changes  actual  into  potential  energy. 
The  changes  effected  by  micro-organisms  are  essentially  of  the  same 
character  as  those  brought  about  by  the  higher  orders  of  animals  : 
that  is  to  say,  they  are  all  changes  by  which  potential  becomes  actual 
energy.  With  one  or  two  exceptions,  the  chemical  changes  effected 
by  micro-organisms — unlike  those  produced  by  soluble  ferments — 
cannot  be  brought  about  by  other  means.  The  observations  of  Hatton 
and  others  have  shown  that  micro-organisms  retain  their  vitality  iu 
presence  of  a  variety  of  substances  which  rapidly  prove  fatal  to  higher 
animals;  the  unexpected  fatal  effects  of  spongy  iron  would  seem  to 
promise,  however,  that  there  are  substances  fatal  to  bacterial  life 
which  have  no  toxic  effect  on  more  highly  organised  animals.  It  has 
not  yet  been  shown  that  any  degree  of  cold,  however  intense,  is  fatal ; 
animation  may  be  suspended,  but  it  is  restored  when  the  temperature 
rises.  With  regard  to  heat,  the  lowest  fatal  temperature  recorded  is 
40°  C,  but  many  species  can  withstand  much  higher  temperatures. 
Chloroform  and  compressed  air  are  said  to  arrest  their  action,  but  to 
have  no  influence  in  preventing  the  changes  brought  about  by  unorga- 
nised ferments.  The  po.sition  of  micro-organisms  in  nature  is  only 
just  beginning  to  be  appreciated  ;  their  study  both  from  chemical  and 
biological  points  of  view  is,  however,  of  the  highest  importance  to  the 
welfare  of  mankind,  and  leads  the  inquirer  right  into  those  functions 
of  life  which  are  still  shrouded  in  obscurity. 

In  the  course  of  the  lecture  the  best  known  micro-organisms  and  the 
chemical  i*eactions  due  to  them  were  passed  in  brief  review. 
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Pvof.  Feaxkland  also  referred  to  the  following  results  of  an  ex- 
periment made  in  the  month  of  June,  in  which  fresh  urine  was 
allowed  to  stand  for  25  days  in  a  clean  glass  vessel. 


«.      -w 

1  t 

O         sS 

c! 

o 

«  3  bp 

-9 

=  o| 

^^H    '^       C 

r^ 

c5 

&5  i 

3 

Microscopical  obser- 
vations. 

-5  5"'H  2 

2 

C    p    iJD 

c 

's  o  5  2 

& 

i.  j-  - 

—    =    O 

4817  -0 

^ 



-< 

Fresh  urine 

943 -81 
940  -40 

1080 -27 
1095 -05 

142  -40 
136-65 

Xo  bacilli. 

after  1  day. . 

„     3  days. 

— 

928-76 

1106-70 

136  -50 

»     5      „  . 

— 

882  -66 

983  -26 

288-55 

Sparse  bacilli. 

„     7     „  . 
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900-80 
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„     9     „  . 
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6S2  -99 

784-93 

485-12 

Xumerous  bacilli. 

,.  11     »  • 
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621  02 

744-64 

534  -80 

Very  numerous  bacilli. 
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\'ast  numbers  of  bacilli. 
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Mostly  still. 

„  18      „    • 
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1105-75 

AH  dead  or  still. 
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M                     )) 

„  25      „  . 

2718  -0 

460-78 

283  -90 

1070-50 

After  allowing  for  evapo- 

ration . . 

2045-5 

346-77 

213  -66 

805  -63 

The  results  of  these  observations  and  determinations  which  were 
made  during  the  month  of  June  show  conclusively  that,  previously 
to  the  development  of  Bacillus  ui-eff,  the  chemical  composition  of  the 
urine  remained  practically  unchanged ;  but  with  the  appearance  of 
micro-organisms,  a  diminution  of  organic  carbon  and  a  transference 
of  nitrogen  from  the  organic  to  the  ammonia  column  immediately 
began.  As  regards  rapidity,  this  change  marched  pari  passu  with  the 
density  of  population,  and  reached  its  maximum  about  the  12th  day; 
for  during  the  three  days  (11th  to  l-lth)  nearly  10  per  cent,  of 
carbon  disappeared,  whilst  more  than  85  per  cent,  of  the  organic 
nitrogen  became  ammonia.  After  the  1-lth  day  the  rate  of  change 
became  much  slower,  on  the  18th  day  the  bacilli  were  mo.st]y  either 
dead  or  motionless,  whilst  on  and  after  the  23rd  day  no  more  moving 
bacilli  were  seen.  Altogether  the  quantity  of  carbon  converted  into 
carbonic  anhydride,  after  allowing  for  concentration  of  the  liquid  by 
evaporation,  amounted  to  597'04  parts  per  100,000  of  liquid,  or  63-3 
per  cent,  of  the  total  quantity ;  whilst  the  quantity  of  organic 
nitrogen  converted  into  ammonia  was  546-19  parts  per  100,000,  or 
50-6  per  cent,  of  the  whole.  These  proportions  show  that  all  the 
organic  nitrogen  contained  in  the  urea  was  not  converted  into 
ammonia.  It  no  doubt  escaped  as  free  nitrogen,  in  accordance  with 
Frank  Hatton's  observation. 
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In  the  original  urine  the  proportion  of  orirauic  carbon  to  organic 
nitrogen  was  as  1  : 1'lo,  whilst,  after  the  action  of  the  bacilli,  it  was 
as  1 : 0-62. 

Prof.  BrRDOX  Saxdersox  said  that  the  main  difficulty  met  with  in 
studying  the  effects  of  micro-organisms  arose  from  the  fact  that  it 
was  always  difficult  and  often  impossible  to  distinguish  between 
different  organisms.  Chemists  might  naturally  turn  to  biologists  for 
aid  in  the  matter,  but  biologists  must  admit  the  existence  of  this 
difficulty.  We  are  fully  acquainted  with  the  life  history  of  only  one 
pathogenic  organism — the  Anthrax  bacillus ;  of  this,  thanks  to  Koch, 
Ave  know,  however,  a  great  deal.  The  method  followed  by  biologists 
in  studying  pathogenic  forms  was,  in  the  first  instance,  to  prepare  a 
pure  cultivation  of  the  organism,  and  then  to  obtain  the  proof  that 
the  organism  produces  its  proper  effect  when  transferred  to  a  living 
animal.  The  morphological  relations  of  bacteria  with  plants  conld 
not  be  questioned,  but  he  thought  it  was  really  of  little  consequence 
for  practical  purposes  whether  ferment  organisms  were  regarded  as 
animals  or  plants  ;  what  we  want  to  know  is,  what  are  the  conditions 
under  which  an  organism  is  produced,  and  its  life  history.  He  was 
in  the  habit  of  calling  them  microphytes,  as  being  a  neutral  term. 

Prof.  Ray  Lankestek  was  astonished  at  the  definite  way  in  which 
Prof.  Frankland  had  classed  the  ferment  organisms  with  animals. 
Naturalists  were  led  to  regard  them  as  plants  from  examining  their 
i-elations  to  other  organisms.  He  agreed  with  Prof.  Sanderson  that 
"microphyte  "  was  a  good  name  for  them,  although  not  precisely  for 
the  same  reason,  but  because  it  really  meant  a  little  plant.  He  stated 
that  it  was  held  hitherto  that  a  micrococcus  induced  the  amnionic 
change  in  urine,  and  not  a  bacillus  as  figured  by  the  lecturer.  For 
the  purpose  of  chemical  investigation,  it  was  essential  to  have  a  pure 
cultivation.  It  was  curious  that  the  nitrifying  organism  had  not  been 
isolated  ;  its  presence  had  only  been  inferred,  and  it  had  never  been 
satisfactorily  sepai-ated  and  identified,  although  inconclusive  state- 
ments and  observations  purporting  to  inform  us  as  to  the  form  of 
that  organism  had  been  published. 

Dr.  Bruxton  said  that  it  was  highly  probable  that  the  symptoms 
occurring  in  certain  diseases  were  due  to  poisons  formed  by  the  action 
of  organisms  and  not  directly  to  the  organisms  themselves.  This  was 
not  improbably  the  case  in  cholera.  Micro-organisms  may  even  pro- 
duce substances  fatal  to  themselves,  e.g.,  phenyl  compounds.  This  is 
also  the  case  with  higher  organisms,  the  retention  of  the  urine  in  man 
being  often  attended  with  fatal  results.  Although  cholera  was  very 
probably  due  to  the  presence  of  low  organisms,  the  symptoms  were  so 
very  like  those  produced  by  certain  poisons,  that  it  was  very  difficult 


to  diagnose  cases  of  poisoning  by  arsenic  from  cholera  cases.  The 
cholera  poison  was  probably  of  an  alkaloidal  character  and  related  to  the 
ptomaines.  Pepsin  converted  albuminoids  into  peptones,  but  it  was 
important  to  note  that  Brieger  had  observed  that  sometimes  an  alkaloid 
having  an  action  similar  to  curare  was  formed  during  peptic  digestion, 
and  an  alkaloid  having  a  similar  action  had  been  obtained  from 
human  urine.  These  facts  rendered  it  probable  that  alkaloids  might 
be  formed  in  the  intestinal  canal  and  absorbed  into  the  general 
circulation. 

Prof.  M.  Foster  said  that  the  question  whether  the  micro-organisms 
in  question  were  plants  or  animals  was  to  him  a  matter  of  indifference 
compared  to  the  question — what  was  the  exact  nature  of  the  action  by 
which  the  organism  effected  the  chemical  change  ?  He  desired  to 
point  out  that  in  certain  cases,  as  in  the  ammonic  conversion  of  urea, 
the  same  change,  in  this  case  the  conversion  of  urea  into  ammonium 
carbonate,  was  effected,  on  the  one  hand,  by  a  micro-organism,  a 
micrococcus  or  bacillus,  and  on  the  other  hand  by  an  unorganised 
ferment.  His  friend  Mr.  Sheridan  Lea  informed  him  that  he  had 
evidence  of  both  these  causes  of  ammonic  conversion  of  urea.  Now, 
was  the  action  in  both  cases  the  same  ?  The  idea  had  naturally 
occuri'ed  that  the  organism  produced  its  effect  by  producing  an 
organised  ferment.  But  all  attempts  to  prove  the  production  of 
such  a  secretion,  so  to  speak,  of  a  ferment  had  failed.  If  such  a 
ferment  were  produced,  it  was  destroyed  or  disappeared  during  its 
action,  whereas  ordinary  unorganised  ferments  such  as  pepsin,  &c., 
were  not  destroyed  at  all  during  their  activity,  or  were  destroyed  very 
slowly.  On  the  whole,  the  probability  was  that  the  micro-organism 
and-  the  unorganised  ferment  produced  the  same  result  in  different 
ways ;  ought  not  that  difference  to  offer  the  key  for  solving  the 
problem  ? 

He  further  desired  to  remind  the  Fellows  that  actions  similar  to 
those  of  these  micro-organisms  were  continually  being  carried  on  by 
the  constituent  elements  of  man  and  other  macro-organisms,  and  would 
wish,  in  illustration,  to  call  their  attention  to  the  act  of  secretion  by  a 
secreting  cell,  such  as  the  pancreatic  cell.  "We  had  evidence  that 
certain  constituents  of  pancreatic  juice  existed  in  the  cell,  not  in  the 
form  in  which  they  appear  in  the  juice  itself,  but  in  an  anterior  more 
complex  condition.  Thus  trypsin  occurs  in  the  pancreatic  cell  not  as 
trypsin  but  as  trypsinogen.  Now  this  trypsinogen,  and  also  pro- 
Vjably  other  "  mothers  "  of  the  constituent  of  the  juice,  exist  in  the 
protoplasm  of  the  cell  as  discrete  granules,  lodged  in  the  meshes  of  the 
jirotgplasin,  separated  from  the  protoplasm  hy  films  of  fluid.  Yet  the 
]irotopla,sm,  stirred  by  some  nervous  impulse,  is  able  to  produce  a 
change  in  these  granules,  so   that  they  are  discharged   to  form  the 


u 

secretion.  How  does  tlie  protoplasm  work  upon  these  gi^anules  ? 
Does  it  discharge  something  into  the  fluid  of  its  meshes,  which  some- 
thing acts  upon  the  granule,  or  does  it  work  upon  the  granule 
through  the  film  of  fluid  surrounding  the  granule,  by  something 
which  is  a  sort  of  "  action  at  a  distance."  The  action  then  in  this 
case  is  very  comparable  to  the  action  of  the  micro-organisms  in 
question.  It  is  for  the  chemists  to  throw  light  on  the  exact  nature  of 
the  changes  pi'oduced,  and  when  this  is  done,  we  may  hope  to  learn 
how  the  change  is  brought  about,  but  not  until  this  is  done. 

Mr.  Thiseltox  Dyer  said  that  from  the  botanist's  point  of  view  he 
was  struck  with  the  universality  of  fermentative  changes.  Though 
they  were  so  predominant  a  feature  in  the  life  of  the  lower  plants, 
this  was  only  an  extreme  manifestation  of  what,  perhaps,  all  plants 
"were  capable  of.  if  the  conditions  demanded  it  Thus  Pasteur,  fol- 
lowing up  an  experiment  of  Berard's,  found  that  a  rhubarb  leaf  in  an 
atmosphere  of  carbon  dioxide  yielded  after  48  hem's,  though  appa- 
rently unchanged,  small  quantities  of  alcohol.  The  breaking  up  of 
molecules  of  large  thermic  equivalent  into  those  of  less,  supplies  the 
energy  needed  for  the  continued  life  of  the  tis.sues,  and  is  the  raison 
d^etre  of  the  process. 

But  plants  also  set  up  fermentative  changes  external  to  themselves, 
as  it  were  incidentally  and  without  any  obvious  benefit.  The  investi- 
gation of  Beyerinck  on  the  production  of  gum  by  plants  yielded  most 
remarkable  results.  It  is  due  to  a  disease  which  is  highly  contagious, 
aud  which  is  caused  by  a  fungus  (^Goryneum).  This  produces  a 
ferment  which  changes  the  cell- walls  into  gum.  But  what  is  most 
remarkable  is  that  even  after  the  disappearance  of  the  fungus  which 
initiated  the  changes,  the  cells  of  the  host  plant  take  on  a  morbid 
habit  of  growth,  and  themselves  continue  the  production  of  the 
ferment  and  therefore  of  gum  to  their  own  hurt.  The  problem  is 
here  of  the  most  complicated  kind. 

The  series  is  ended  by  cases  such  as  that  of  Witha»ia.  congulans  (and 
many  others  are  now  known),  where  plants  throw  off,  as  bye-products 
of  their  metabolism,  ferments  as  effective  as  rennet,  without  deriving 
any  perceptible  advantage  from  their  possession.  That  plants  use 
in  working  up  their  reserve-prote'ids  proteolytic  ferments  just  as 
animals  do,  cannot  be  doubted.  But  even  these  they  occasionally,  as 
in  the  Papaw,  produce  in  utter  disproportion  to  their  own  possible 
requirements. 

Mr.  WarixCtTON  said  with  regard  to  the  difference  between 
animals  and  plants,  he  thought  the  fact  had  been  somewhat  over- 
looked that  plants  are  able  to  obtain  their  nitrogen  from  such  simple 
compounds  as  ammonia  and  nitrates,  whereas  animals  appear  to 
require  to  have  the  nitrogen  presented  to  them  in  an  albuminoid  form. 

As  to  the  nature  of  the  nitrifying  organism,  Miiutz  and  Schlosing 
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claim  to  Lave  isolated  it  and  have  described  it.  A  friend  who  had 
mici'oscopically  examined  his  purest  cultivations  at  Rothamsted,  had 
been  unable  to  find  bacilli,  but  they  appeared  to  contain  a  micrococcus. 
[Prof.  Laxkester,  interposing,  remarked  that  the  growth  sent  to  him 
by  Mr.  Warington  consisted  of  bacilli,  and  nothing  else.]  In  expla- 
nation, Mr.  Warington  said  that  in  one  of  his  earlier  papers  he  had 
mentioned  that  white  films  appeared  on  some  of  his  solutions. 
Prof.  Lankester  had  examined  these,  but  he  had  since  found  that  the 
bacilli  of  which  they  consisted  were  incapable  of  nitrifying  ammonia. 
Latterly  he  had  followed  Dr.  Klein's  method,  and  had  introduced 
the  infecting  matter  into  the  sterilised  cultivation  liquid  by  means  of 
a  capillary  pipette,  which  was  pushed  through  the  cotton-wool  plug 
closing  the  tube  or  flask ;  since  he  had  done  this,  the  films  referred 
to  had  never  been  formed. 

Dr.  Thudichcm  agreed  that  the  ammonic  change  was  produced 
in  urea  by  a  micrococcus.  The  study  of  microphytes  and  of  the 
chemical  changes  produced  by  them  in  the  human  body  and  in  the 
bodies  of  animals  was  of  the  greatest  importance.  He  questioned 
whether  their  action  was  always  so  specific,  however,  as  was  com- 
monly supposed.  He  would  also  call  attention  to  the  fact  that 
one  micro-organism  will  kill  another :  thus,  after  plastering  wine,  in 
consequence  of  the  removal  of  the  tartrate,  the  microphyte  which 
produces  ropiness  is  crowded  out  by  alcoholic  forms. 

Dr.  Stevexsox  called  attention  to  the  importance  of  obtaining 
more  information  as  to  the  alkaloidal  bodies  formed  by  the  action  of 
micro-organisms. 

Prof.  Fraxklaxd  replied  that  he  did  not  mean  absolutely  to  say  that 
in  his  experiments  the  work  was  done  by  the  Bacillus  urtoi,  but  the 
diagram  was  a  faithful  representation  of  what  he  saw ;  he  attributed 
the  action  to  the  particular  organism,  because  it  commenced  when  the 
organism  appeared,  and  ceased  when  the  bacilli  became  motionless. 
The  necessity  of  studying  the  actions  of  pathogenic  organisms  had 
been  prominently  brought  forward  in  the  discussion.  He  thought 
there  was  a  substantial  difference  between  the  class  of  chemical 
changes  effected  by  plants  on  the  one  hand  and  by  animals  on  the 
other ;  animals  more  particularly  consumed  as  food  those  compounds 
in  which  much  energy  was  stored  up. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 
Chemical  News.     Vols.  15  and  16  :  from  Sir  H.  E.  Roscoe. 
Photographic  News  :  from  Dr.  Atkinson. 

Nova   Acta   Acaderaise    Caesareaa   Leopoldino-Carolinffi   Germanicie 
Naturre  Curiosornm.     Vols.  45  and  45  :   from  the  Academy. 
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Year  Book  of  Pharmacy  and  Transactions  of  the  British  Pharma- 
ceutical Conference,  1884  :  from  the  Conference. 

Calendar  of  the  Pharmaceutical  Society,  1885  :  from  the  Society. 

Salpetersaure-Goldnitrat  und  einige  neue  Derivate  desselben,  von 
P.  Schottlander  :  from  the  Author  (^PamiMet). 

By  Purchase, 

Chemie  der  Kohlenstoffverbindungen  :  V.  v.  Richter.  4te  Auflage, 
1885. 

Pyrochemische  Untersuchungen  :  C.  Langer  and  V.  Meyer.     1885. 
Das  SauerstofP-Bediirfniss  des  Organismus  :   P.  Ehrlicli.     1885. 
La  Pile  electrique  :  A.  Niandet.     1885. 
ChimieTippliqaee  a  I'Art  de  I'lngeneur:  C.  Leon  Durand-Claye.  1885. 


Titles  of  Papers  of  interest  to  Chemists  recently  read  before  Societies 
in  the  United  Kingdom  : — 

(a.)  "  On  the  Origin  of  the  Proteids  of  the  Chyle  and  the  Transfer- 
ence of  Food  Materials  from  the  Intestine  into  the  Lacteals."  By  E. 
A.  Schafer,  F.R.S. 

(b.)  "  Observations  on  the  Chromatology  of  Actiniae."  By  C.  A. 
MacMunn,  M.A.,  M.D. 

(c.)  "  The  Relation  of  Bacteria  to  Asiatic  Cholera."  By  E.  Klein, 
M.D.,  F.R.S.  Royal  Society  of  London  :  (a  and  h)  January  22nd  ; 
(c)  February  5th. 

"  On  Condensation  and  Evaporation."  By  Prof.  Tait.  Royal 
Society  of  Edinburgh,  February  2nd. 

"  Final  Report  bearing  upon  the  Question  of  the  Condition  in 
which  Carbon  exists  in  Steel."  By  Sir  Frederick  Abel,  C.B.,  D.C.L., 
F.R.S.  Annual  General  Meeting  of  the  Institution  of  Mechanical 
Engineers,  January  30th. 

"Note  on  Selenocarbamide  or  Selenium-urea;"  and  "Note  on 
Schiff's  Method  for  the  Distinction  of  Aldehydes  from  Ketones."  By 
Prof.  Emerson  Reynolds.     Royal  Dublin  Society,  January  19th. 


At  the  next  meeting  of  the  Society  on  Thursday,  February  19th, 
the  following  papers  will  be  read  : — 

"  On  Ethylic  Benzoylacetate  and  some  of  its  Derivatives."  Part  II. 
By  Dr.  W.  H.  Perkin,  Junr. 

"  On  Toughened  Filter  Papers."     By  E.  E.  H.  Francis. 

"  The  Detection  and  Estimation  of  Iodine."       By  Ernest  H.  Cook. 

"  Note  on  Methylene  Chloi'-iodide."     By  Prof.  J.  Sakurai. 

"  A  Quick  Method  for  the  Estimation  of  Phos})horic  Acid  in  Ferti- 
lisers."    By  J.  S.  Wells. 

HAUUISON    AXU  SONS,  rKlNTEliS  IX  OKDIXAKY  TO   UEH  MAJESTY,  ST.  SIAUTIX's  LANK. 
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CHEMICAL    SOCIETY. 


No.  3.  Session  1884-85. 


February    19,  1885.— Dr.   W.  H.  Perkin,    F.R.S.,  President,  in  the 

Chair. 

Messrs.  G.  S.  Bowler,  T.  R.  Duggan,  A.  G.  Green,  W.  W.  J.  Nicol, 
W.  F.  Pankhurst,  T.  A.  Rickard,  F.  Rindskoff,  P.  C.  Thomas  and 
H.  H.  Whitehead,  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  George 
Harrison  Genmell,  13,  Peel  Street,  Liverpool ;  William  Benjamin 
Hards,  St.  John's  College,  Battersea  ;  Thompson  Muskett,  Walton 
Lane,  Stanley  Park,  Liverpool ;  and  Robert  Elliot  Steel,  Spring  Cliffe 
House,  Heaton  Road,  Bradford. 

The  President  declared  that  the  following  changes  in  the  Council 
were  recommended  to  the  Society : — 

As  President :  Dr.  Hugo  Miiller,  F.R.S.,  vice  Dr.  Perkin,  F.R.S. 
As  Vice-Presidents:  Mr.    W.    Crookes,    F.R.S.  and   Prof.   W.   A. 

Tilden,  F.R.S.,  vice   Dr.   Voelcker   (deceased)    and    Dr.   Griess, 

F.R.S. 
As  Foreign  Secretary :  Dr.  F.  R.  Japp,  vice  Dr.  Hugo  Miiller. 
As  Ordinary  Members  of   Council :    Prof.   F.  Clowes,  Mr.   A.  E. 

Fletcher,  Prof.  G.   C.   Foster,   F.R.S.    and  Mr.  Ludwig   Mond, 

vice    Dr.    Japp,    Dr.    Hodgkinson,    Mr.    D.    Howard  and   Prof. 

Schorlemmer. 

Mr.  R.  H.  Davis,  Dr.  P.  F.  Frankland  and  Mr.  Makins  were 
appointed  to  audit  the  Treasurer's  accounts. 

The  President  announced  that  Mr.  Warren  de  la  Rue,  F.R.S.,  had 
presented  a  bust  of  the  late  Prof.  Dumas. 

The  following  papers  were  read  : — 

10.  "  On  Benzoylacetic  Acid  and  some  of  its  Derivatives."  Part 
IL     By  Dr.  W.  H.  Perkin,  Jun. 
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Referring  to  Part  I  of  his  research,  the  autlior  states  that  the 
substituted  benzoylacetates  may  be  purified  by  distillation  under 
reduced  pressui-e.  Ethylic  ethylbenzoylacetote  and  allylhenzoylacetate, 
as  thus  purified,  are  described.  An  account  of  further  experiments 
on  the  hydrolysis  of  these  bodies  is  given  :  it  was  not  found  to  be 
possible  to  prepare  the  corresponding  acids  from  them  in  a  pure  state, 
benzoic  acid  being  also  produced,  in  some  cases  in  very  considerable 
proportions,  even  if  only  dilute  alcoholic  potash  solution  were  used ; 
more  encouraging  results  were  obtained  with  the  ethyl-derivative  on 
using  concentrated  sulphuric  acid  as  hydrolytic  agent,  and  a  qiiantity 
of  pure  benzoylacetic  acid  was  prepared  from  ethylic  benzoylacetate 
by  means  of  this  reagent. 

Ethylic  henzoylisonitrosoacetate,  C6H5.CO.C(N.OH).COOEt  (?  hen- 
zoylhydroximodoacetate),  prepared  from  nitrous  acid  and  ethylic  ben- 
zoylacetate, crystallises  in  long  colourless  needles  melting  at  120 — 
121'';  it  easily  dissolves  in  alkalis,  forming  a  yellow  solution;  it 
decomposes  when  distilled,  becoming  carbonised,  and  hydrogen 
cyanide  is  produced.  Contrary  to  expectation,  when  submitted  to 
the  action  of  a  dilute  aqueous  solution  of  potassium  hydroxide,  it  does 
not  furnish  isonitrosoacetophenone,  but  instead  a  crystalline  body, 
which  apparently  has  the  formula  C9H8O4,  is  produced. 

Bthylic  dibenzoylacetate,  CH(CO.C6H5j2.COOEt,  is  formed  by  con- 
secutive treatment  of  the  benzoylacetate  with  sodiuni  ethoxide  and 
benzoyl  chloride.  Dibenzoylacetic  acid  prepared  from  it  by  treatment 
with  alcoholic  potash,  &c.,  melts  at  109°  ;  when  rapidly  heated  in 
small  quantities,  a  part  distils  unchanged,  but  the  greater  part  is 
resolved  into  carbon  dioxide  and  Dibenzoylmethane.  Its  aqueous  solu- 
tion is  coloured  a  dirty  red  by  ferric  chloride.  It  slowly  dissolves  in 
solutions  of  ammonia,  sodium  hydi^oxide  and  sodium  carbonate ; 
several  of  its  salts  are  described.  It  is  converted  by  boiling  with 
dilute  sulphuric  acid  into  methyl phenylketone,  benzoic  acid  and 
carbon  dioxide.  Experiments  made  with  the  object  of  converting 
ethylic  dibenzoylacetate  into  the  tribenzoylacetate  by  consecutive 
treatment  with  sodium  ethoxide  and  benzoyl  chloride  appear  to  in- 
dicate that  such  a  body  may  be  farmed  in  this  manner. 

Dibenzoylmethane  crystallises  from  alcohol  in  flat  rhombic 
plates,  measurements  of  which  are  given.  It  melts  at  81°;  it  is 
easily  soluble  in  alkalis.  By  consecutive  treatment  with  sodium 
ethoxide  and  benzoyl  chloride,  it  is  converted  into  Trihenzoi/hnethane, 
CH(CO. 06115)3.  This  latter  compound  crystallises  from  hot  alcohol 
in  almost  microscopic  needles,  melting  at  224 — 225°;  it  is  easily 
soluble  in  an  alcoholic  solution  of  potassium  hydroxide. 

Phenyllactic  acid,  C6H5.CH(OH).CHo.COOH,  obtained  by  reducing 
ethylic  benzoylacetate  with  sodium   amalgam,   &c.,  crystallises  from 
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benzene  in  aggregates  consisting  of  fine  needles  melting  at  93 — 94°;  a 
crystalline  body  of  the  empirical  formula  C5H4O  is  produced  together 
with  it. 

It  is  remarkable  that  on  submitting  ethylic  benzoylacetate  to  the 
action  of  phosphorus  pentachloride,  a  chlorocinnamic  acid  of  the 
formula  CsHs.CH.CCl.COOH  is  produced;  the  reaction  therefore  is 
one  involving  isomeric  change. 

If  a  mixture  of  ethylic  benzoylacetate  and  benzaldehyde  cooled  to 
0°  be  saturated  with  hydrogen  chloride,  a  reaction  gradually  takes 
place  similar  to  that  observed  by  Claissen  in  the  case  of  ethylic 
a,ceto?icet?ite,et]iylicbe7izalbenzoy]acetate,C{Cii.C6H.o){CO.CJi5).COO^t 
being  formed.  This  body  crystallises  from  ether  in  large  monoclinic 
prisms,  measurements  of  which  are  given  ;  it  melts  at  98°.  Attempts 
to  hydrolyse  it  with  muriatic  acid  and  with  alcoholic  potash  gave 
negative  results. 

11.  "On  Toughened  Filter-paper."     By  E.  E.  H.  Francis. 

Filter-paper  which  has  been  immersed  in  nitric  acid,  rel.  den.  1"42, 
and  washed  with  water,  is  remarkably  toughened,  the  product  being 
pervious  to  liquids  and  quite  different  from  parchment  paper  made 
with  sulphuric  acid.  Such  paper  can  be  washed  and  rubbed  without 
damage,  like  a  piece  of  linen.  The  paper  contracts  in  size  under  the 
treatment  and  the  ash  is  diminished  ;  it  undergoes  a  slight  decrease 
in  weight  and  contains  no  nitrogen.  Whereas  a  loop  formed  from  a 
strip  25  mm.  wide  of  ordinary  Swedish  paper  gave  way  when 
weighted  with  100 — 150  grams,  a  similar  loop  of  toughened  paper  bore 
a  weight  of  about  1'5  kilo.  The  toughened  paper  can  be  used  with 
the  vacuum  pump,  in  ordinary  funnels  without  extra  support,  and 
fits  sufficiently  closely  to  prevent  undue  access  of  air,  which  is  not  the 
case  with  parchment  paper.  An  admirable  way  of  preparing  filters 
for  the  pump  is  to  dip  only  the  apex  of  the  folded  paper  into  nitric 
acid  and  then  wash  with  Avater ;  the  weak  part  is  thus  effectually 
toughened. 

12.  "  The  Detection  and  Estimation  of  Iodine."  By  Ernest  H. 
Cook,  B.Sc.  (Lond.). 

The  usual  tests  for  iodine  when  existing  as  an  iodide  are  rendered 
somewhat  difficult  by  the  circumstances  that  nitrous  acid  liberates 
bromine  as  well  as  iodine,  while  if  an  excess  of  chlorine  be  employed, 
colourless  chlorides  of  bromine  and  iodine  are  formed.  These  diffi- 
culties become  of  importance  when  it  is  desired  to  detect  small 
quantities  of  iodides  in  the  presence  of  comparatively  large  quantities 
of  bromides,  or  when  a  quantitative  estimation  is  to  be  made  of  the 
iodine. 
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To  avoid  these  difficulties,  the  author  proposes  to  use  hydrogen 
peroxide,  which  is  added  to  an  acetic  acid  solution.  Under  these 
circumstances,  the  whole  of  the  iodine  is  separated  from  the  iodide, 
while  bromides  and  chlorides  are  unaffected. 

Details  of  the  methods  of  employing  the  test  for  qualitative  and 
quantitative  purposes  are  given ;  in  the  latter  case,  the  iodine  is 
extracted  by  means  of  CHCI3,  the  solution  is  washed  with  a  little 
water  to  remove  hydrogen  peroxide,  and  the  titration  of  the  iodine 
then  performed  in  the  usual  manner. 

Discussion. 

Mr.  Groves  said  that  he  had  very  successfully  used  nitrous  acid  in 
determining  small  quantities  of  iodine  in  presence  of  much  chlorine. 

Dr.  Japp  did  not  know  that  the  method  described  was  better  than 
the  old  well-known  process  of  adding  titrated  chlorine  water  in 
presence  of  carbon  bisulphide  until  the  colour  of  the  iodine  dis- 
appeared, which  took  place  when  5  atomic  proportions  of  chlorine  to 
1  of  iodine  had  been  added. 

Mr.  Groves  had  found  this  latter  a  far  less  convenient  process. 

Dr.  Stevexsox  spoke  to  the  same  effect,  and  said  that  he  also  had 
found  the  nitrous  acid  method  satisfactory. 

13.  "  Note  on  :Methylene  Chlor-iodide."     By  Prof.  J.  Sakurai. 

This  compound  was  obtained  by  heating  methylene  iodide  with 
iodine  chloride  ;  it  is  a  colourless  oil,  which  boils  at  109 — lOO'S"^,  of 
relative  density  (referi'ed  to  water  at  the  same  temperature)  2  447  at 
ll'^  and  2'444  at  14"5°.  It  is  identical  with  the  substance  previously 
obtained  by  the  author  from  mercuric  methylene  chloriodide  and 
iodine  (Trans.  1882,  p.  360),  and  it  is  therefore  concluded  that  this 
mercuric  compound  has  the  formula  CHoCl.Hgl. 

14.  "  A  Quick  Method  for  the  Estimation  of  Phosphoric  Acid  in 
Fei-tilisers."     By  J.  S.  Wells,  Columbia  College. 

Finding  the  ammonium  molybdate  method  too  long  and  tedious 
when  many  analyses  of  fertilisers  had  to  be  done,  the  author  has 
adapted  Joule's  citric  acid  method  as  a  gravimetric  process.  He 
employs  two  solutions :  A,  consisting  of  citric  acid  900  grams, 
ammonia  solution  (rel.  den.  092)  1400  c.c,  Avater  500  c.c. ;  and  B,  a 
strong  solution  of  magnesium  citrate.  1  gT*am  of  the  fertiliser  is 
fused  with  sodium  carbonate  and  nitrate,  dissolved  in  nitric  acid,  and 
the  silica  filtered  off.  To  the  filtrate  some  of  solution  A  is  added,  and 
the  whole  allowed  to  stand  for  half  an  hour ;  enough  of  solution  B  is 
then  added  to    precipitate  the   phosphoric  acid.     For   the   author's 
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experiments,  a  test  solution  was  made  up  of  sodium  phosphate, 
calcium  chloride  and  ammonia-iron  alum,  so  as  to  contain  P2O5,  1983 
per  cent.,  CaO,  25  per  cent.,  FeoOs,  3  per  cent. ;  equal  portions  were 
taken  for  analysis,  the  comparison  of  his  results  with  theory  being 
given  in  a  table.  He  compares  his  own  method  with  the  ammonium 
m.olybdate  method  on  several  fertihsers  with  the  following  results : — 


Ammoniiun  citrate 

Ammonium  moljbdate 

method. 

method. 

1.         4-23  per 

cent. 

4'23  per  cent. 

2.       18-36 

M 

18-18 

3.        3-42 

»5 

3-64        „ 

4.      1401 

5> 

Discussion. 

13-92 

Mr.  RiLET  did  not  think  the  method  described  a  simple  one.  He 
stated  that  he  had  been  working  on  a  process  which  he  hoped  would 
enable  him  to  easily  determine  phosphoric  acid  in  a  substance  like 
basic  iron  cinder,  which  contained  about  19  per  cent.  The  cinder  is 
dissolved  in  nitric  acid  and  taken  up  with  alcohol,  the  alcohol  being 
then  evapoi-ated  off,  and  the  phosphoi-ic  acid  titrated  with  uranium 
nitrate.     He  had  not  yet  been  altogether  successful,  however. 

Mr.  F.  J.  Llotd  said  that  the  accuracy  of  the  results  would  depend 
on  and  would  vary  with  the  kind  of  material  examined.  A  very 
similar  method  had  already  been  published,  the  essential  feature  in  it 
being  that  the  lime  Avas  not  taken  out ;  after  making  many  ex- 
periments on  this  method  for  Dr.  Voelcker,  he  was  led  to  conclude 
that  ijt  was  not  possible  to  obtain  accurate  results  with  different 
substances. 

15.  "  On  the  Luminosity  of  Methane."  By  Lewis  T.  Wright, 
Assoc.  M.I.C.E. 

Pure  methane  was  prepared  by  Gladstone  and  Tribe's  method  by 
the  action  of  the  copper-zinc  couple  on  methyl  iodide.  The  gas  was 
obtained  free  from  methyl  iodide  vapour  by  passing  it  through  tubes 
fixed  in  a  horizontal  position  and  packed  with  copper-zinc,  which  was 
kept  moistened  with  alcohol,  the  alcohol  vapour  being  removed  by 
scrubbing  with  sulphuric  acid.  It  was  burned  in  a  London  Argand 
burner,  the  chimney  of  which  was  fitted  with  a  cap  for  the  purpose  of 
limiting  the  air  supply  to  the  quantity  most  favourable  to  the  develop- 
ment of  luminosity.  The  methane  flame  was  compared  with  a 
Methven  Standard  burner  supplied  with  18-candle  gas,  i.e.,  with  a 
light  equal  to  two  sperm  Parliamentary  candles. 

The  results  obtained  were — 
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Rale  of  consumption 

per  horn*  corrected  to  Candles  per  5  cub.  ft. 

60°  r.  and  30"  B.  Candles  per  hour 

cub.  ft.  obseiTed.  calculated. 

278  2-9  5-20 

4-46  4-6  0-15 

The  author  proposes  to  extend  his  observations  to  ethane  and 
propane. 

Discussiox. 

Mr.  Lloyd  doubted  the  accuracy  of  the  Methven  Standard. 

Dr.  P.  F.  Franklaxd  asked  whether  the  author  had  analysed  the 
gas  ;  the  results  obtained  appeared  to  him  to  be  too  high.  He  had 
found  that  the  methyl  iodide  was  not  all  removed  even  after  bubbling 
the  gas  through  fifteen,  bulbs  containing  antimony  pentachloride.  The 
method  adopted  for  developing  the  maximum  illuminating  power  of 
the  methane  was  extremely  interesting. 

Dr.  Armstroxg  thought  that  the  method  of  removing  methyl  iodide 
adopted  by  the  author  was  more  likely  to  be  saccessful  than  that 
described  by  Dr.  Frankland :  it  svas  well  known  that  air  laden  with 
sulphuric  anhj-dride  could  be  bubbled  through  a  very  long  column 
of  water  without  the  removal  of  the  anhydride  being  effected. 

16.  "  On  the  Oxides  of  Xitrogen."  By  Prof.  W.  Ramsay  and 
J.  Tudor  Cundall. 

In  this  research  it  is  shown — 

1.  That  the  green  or  blue  liquid  obtained  by  the  action  of  arsenious 
anhydride  on  nitric  acid  consists  of  a  mixture  of  nitrous  anhydride  and 
nitric  peroxide,  in  proportions  depending  on  the  strength  of  the  nitric 
acid  and  the  temperature  at  which  the  volatile  liquid  is  condensed. 

2.  That  if  a  dehydrating  agent,  such  as  sulphuric  acid,  be  present 
in  sufficient  quantity  the  distillate  consists  of  pure  peroxide,  and  that 
this  process  is  by  far  the  most  convenient  one  for  the  prepai-ation  of 
the  peroxide. 

3.  That  if  oxygen  be  passed  over  the  blue  liquid,  the  vapours  con- 
densed in  a  freezing  mixture  are  still  blue  or  green ;  a  great  excess  of 
oxygen  is  necessary  to  effect  conversion  from  nitrous  anhydride  into 
peroxide. 

4.  That  when  excess  of  nitric  oxide  is  passed  along  with  the 
peroxide  into  a  cooled  bulb,  the  trioxide  is  produced,  the  amount  of 
trioxide  depending  on  the  temperature  of  the  condenser. 

5.  The  vapour-density  of  a  liquid  of  a  deep  blue  colour,  containing 
about  30  per  cent,  of  trioxide  and  70  per  cent,  of  peroxide,  shov/s  that 
the  trioxide  cannot  exist  in  the  gaseous  state,  but  at  once  dissociates 
into  nitric  oxide  and  peroxide  on  changing  to  gas.     The  theoretical 
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vaponr-derisity  of  stich  a  mixture  was  calculated  ffom  a  formula  de- 
duced from  the  second  law  of  Tlierniodyiiamics  by  I.  Willard  Gibbs, 
which  shows  the  relations  between  temperature,  pressure  and  vapour- 
density  of  the  mixture  of  ^Oo  and  NaO^  in  the  gaseous  peroxide ;  and 
it  was  found  that  the  vapour-densities  of  a  mixture  of  (^Oa  +  ^^204) 
(partly  present  in  the  original  liquid  as  peroxide,  partly  formed  by  the 
decomposition  of  the  XaOs  present  into  NO  and  (NO2  +  N0O4))  with 
the  NO  produced  by  the  decomposition  of  the  N0O3,  calculated  by 
means  of  Gibbs'  formula,  are  identical,  within  limits  of  experimental 
error,  with  those  obtained  by  direct  experiment. 

6.  The  presence  or  absence  of  moisture  does  not  appear  to  affect  the 
reaction  between  NO  and  O3. 

7.  It  is  probable  that  N2O3  undergoes  dissociation  with  rise  of 
tempei'ature,  even  while  liquid. 

Discussion. 

Dr.  AkmstronCi  said  that  he  had  listened  to  the  paper  with  great 
interest,  as  he  had  made  numerous  experiments  on  the  subject,  and 
had  long  been  of  opinion  that  N2O3  did  not  exist,  at  all  events  as  gas. 
The  authors'  observations,  whereby  they  were  led  to  this  conclusion, 
were  of  considerable  importance,  and  it  was  to  be  hoped  that  ere 
long  confirmatory  evidence  that  would  more  directly  appeal  to 
chemists  would  be  forthcoming.  It  was  noteworthy  that  there  was 
no  recorded  evidence  proving  the  existence  of  NaOs  as  gas.  Gay- 
Lussac's  experiments,  published  in  1816,  showed  that  nitric  oxide  and 
oxygen  only  reacted  in  the  proportions  to  form  N-,Oi,  and  that  reac- 
tion in  proportions  corresponding  with  the  production  of  N0O3  onlv 
took  place  in  presence  of  alkali. 

The  method  adopted  by  the  authors  did  not  suffice  to  prove  the 
existence  of  N2O3,  even  as  liquid,  and  their  results  could  be  equally 
well  interpreted  on  the  assumption  that  they  were  dealing  with  a 
solution  of  NO  in  NaOi.  It  was  to  be  expected  that  N2O4  would  be  a 
good  solvent  of  NO,  as  it  appeared  to  be  the  nile  that  bodies  which 
are  related  are  easily  miscible,  phosphorus,  for  example,  being  very 
soluble  in  PCI3,  and  sulphur  in  CSo  and  SoCl..  One  observation  made 
by  the  authors  did,  however,  support  their  view,  viz.,  the  observation 
that  the  blue  liquid  was  with  great  difficulty  oxidised  by  passing 
oxygen  into  it. 

In  all  his  experiments.  Dr.  Armstrong  had  found  that  the  reactions 
attributed  to  NoOa  could  be  equally  well  effected  by  a  mixture  of  N2O4 
and  NO.  As  to  the  action  of  arsenious  oxide  on  nitric  acid,  in  his 
opinion,  nitrous  acid  was  the  product,  and  the  manner  in  which  this 
underwent  change  entirely  depended  on  the  conditions.  In  dilute 
solution,   NO  would  be  produced   in  accordance  with  the  equation : 


3HN02  =  2N0  +  HNOg  +  H,0  ;  but  in  presence  of  nitric  acid  tlie 
reaction  HNOj  +  HNO3  =  NoO*  +  H2O  would  take  place,  and 
would  more  and  more  preponderate  the  less  the  amount  of  water 
present.  The  addition  of  sulphuric  acid  would  of  necessity  favour 
the  latter  mode  of  change.  When  N2O4  is  passed  into  sulphuric  acid, 
nitrosyl  sulphate  and  nitric  acid  are  formed ;  in  presence  of  NO,  the 
latter  is  reduced  to  nitrous  acid  which  also  forms  nitrosyl  sulphate 
with  the  sulphuric  acid,  so  that  a  mixture,  of  NO  and  N2O4  in  proper 
proportions  precisely  acts  as  though  it  were  N2O3. 

Mr.  Groves  said  that  in  preparing  nitrosyl  sulphate  he  had  found 
that  very  little  was  formed  when  very  concentrated  nitric  acid  and 
arsenioas  oxide  were  used  to  produce  the  nitrous  gas  ;  and  that  it  was 
difficult  to  reduce  the  solution  of  HNO3  in  H2SO4  by  NO. 

Dr.  Weight  mentioned  that  he  recollected  the  late  Mr.  Chapman 
telling  him  that  he  had  come  to  the  conclusion  that  N2O3  did  not  exist 
as  gas,  but  be  did  not  know  what  experiments  be  had  made  on  the 
subject. 

Prof.  Ramsay,  in  reply,  said  that  be  thought  the  production  of  a  blue 
liquid  on  passing  a  colourless  gas  into  a  brown  liquid  was  good  evi- 
dence of  the  production  of  a  distinct  compound.  (Peligot's  experi- 
ments render  it  highly  probable  that  the  blue  colour  results  from  the 
introduction  of  traces  of  water. — H.  E.  A.)  Numerous  cases  could 
be  cited  of  the  non-existence  of  compounds  as  gas  which  were  well 
known  as  liquids  or  solids — chloral-hydi-ate  for  example. 
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Paper  read  before  the  Royal  Society  of  London,  February  12  : — 
"  Note  on  the  Condensation  of  Gases  at  the  Surface  of  Glass." 
By  J.  T.  Bottomley,  M.A.,  F.R.S.E. 


At  the  next  meeting  of  the  Society  on  Thursday,  March  5,  there 
will  be  a  ballot  for  Fellows. 
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CHEMICAL    SOCIETY. 


No.  4.  Session  1884-85. 


March    5th,   1885.— Dr.  W.  H.    Perkin,    F.R.S.,    President,   iu    the 

Chair. 

Mr,  William  Lane  Clarke  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Frank 
Harris  Alcock,  Golden  Hill,  Stoke-upon-Trent ;  Matthew  Cannon, 
Lavender  Hill,  S.W.  ;  Martin  Dechan,  Hawick,  IS'.B.  ;  Charles 
Frederick  Hope,  Field  View  Hotisc,  Grosvenor  Terrace,  York ;  N.  H. 
J.  Miller,  Ph.D.,  8,  Oppidans  Road,  N.W,  ;  Alexander  IMilne, 
Bombay;  C.  M.  Stnart,  M.A.,  High  School,  Newcastle,  Staffordshire; 
William  Palmer  Wynne,  B.Sc,  5,  Honeywood  Road,  Harlesden,  N.W. 

The  following  were  elected  Fellows  of  the  Society : — 

Messrs.  E.  G.  Amphlett,  C.  M.  Blades,  R.  G.  Blaine,  Julius  B. 
Cohen,  F.  M.  Davies,  E.  H.  Farmer,  Adam  Gibson,  John  B.  Hutche- 
son,  A.  H.  Knight,  William  Mc  D.  Mackey,  George  Patterson,  F.  W. 
Simpson,  Joseph  M.  Stocks,  Charles  Watson  and  Walter  C. 
Williams. 

The  following  papei's  were  read  : — 

17.  "  On  the  Conversion  of  Pclouze's  Nitrosulphates  into  Hypo- 
nitrites  and  Sulphites."  By  Prof.  E.  Divers,  M.D.  and  Tamemasa 
Haga. 

The  nitrosulphates  may  be  regarded  as  thiosulphates  in  which  nitric 
oxide  takes  the  place  of  sulphur ;  in  accordance  with  this  view,  the 
authors  find  that  just  as  thiosulphates  are  converted  by  treatment 
with  sodium  into  sulphite  and  sulphide,  so  nitrosulphates  become  sul- 
phite and  hyponitrite ;  they  represent  the  change  by  the  equation : 
(S03K)(N20o)K  +  2Na  =  (S03K)Na  +  NaCN^O^K,  and  propose 
to  substitute  the  term  nitrososulphate  for  nitrosulphate.      The  experi- 


26 

meut  was  performed  by  digesting  potassium  nitrososulphate  dissolved 
in  a  concentrated  solution  of  potassium  hydroxide  witli  sodium 
amalgam. 

Discussion. 

Prof.  Odlino  looked  upon  tbe  disruptive  hydrogenation  of  the  nitro- 
sulpbates  effected  by  the  authors  as  a  reaction  of  considerable  interest 
from  its  associating  these  salts  with  the  thiosulphates  in  their  mode  of 
decomposition  not  less  than  in  their  mode  of  formation.  He  was 
disposed  to  think,  however,  that  the  view  itself  put  forward  by  the 
authors  was  the  prevailing  view  as  to  the  constitution  of  the  nitro- 
sulphates.  With  regard  to  the  nature  of  the  class  of  hyponitrites 
discovered  some  time  back  by  Dr.  Divers,  he  would  suggest  the  possi- 
bility, at  any  rate,  of  these  salts  being  metallic  derivatives  of  an 
unstable  nitramide,  NH3.NO2,  a  body  resulting  from  the  abstraction 
of  one  unit  of  water  for  each  unit  of  ammonia  in  nitrate  of  ammonia, 
the  nitrile,  or  nitrous  oxide,  resulting  from  the  abstraction  of  two 
units  of  water  for  each  unit  of  ammonia.  This  suggestion  as  to  the 
hyponitrites  would  not  necessarily  affect  the  view  put  forward  with 
respect  to  the  nitrosulphates,  but  would  allow  of  their  being  also 
regarded  as  sulphonate-derivatives,  (KS03)NK.N02,  of  the  hypo- 
thetical nitramide.  (In  his  second  paper  Dr.  Divers  himself  suggests 
these  formulae.) 

Dr.  Japp  thereupon  pointed  out  that  the  amides  as  a  rule  take  up 
water,  whereas  hyponitrous  acid  very  readily  splits  up  into  water  and 
nitrous  oxide.  The  property  of  readily  forming  anhydrides  is  peculiar 
to  dibasic  acids ;  now  Zorn's  experiments  went  far  to  prove  that 
hyponitrous  acid  was  dibasic,  so  that  the  formula  HO.N.N.OH  was  to 
be  preferred. 

18.  "  On  the  Constitution  of  some  Non-Satm-ated  Oxygenous  Salts 
and  the  Reaction  of  Phosphorus  Oxychloride  with  Sulphites  and 
Nitrites."     By  Prof.  E.  Divers,  M.D. 

The  object  of  the  paper  is  to  show  that  non-saturated  oxygenous 
metallic  salts  differ  from  those  which  are  saturated,  not  in  the  manner 
in  which  they  are  universally  represented  as  doing,  viz.,  in  having 
their  negative  elements  of  lower  than  maximum  valency,  but  in  being 
less  "  oxylic  "  than  the  saturated  salts  of  the  same  element,  or  in  the 
case  of  salts  of  mon-acids  not  oxylic  at  all.  Thus  the  author  main- 
tains that  the  sulphites  are  to  be  represented  by  formula?  such  as 
Ag(AgO)S02,  and  not  (AgO)2SO ;  the  nitrites  by  formulse  such  as 
AgNcJ,  not  AgO.NO. 

The  cui-rent  belief  that  the  sulphites  are  dioxylic  appears  to  rest  on 
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the  fact  tiiat  they  are  less  stable  than  the  sulphates  ;  and  on  the  con- 
viction that  all  oxygenous  salts,  including  sulphites,  are  oxylic,  a 
conclusion  which  has  been  deduced  from  experiments  on  the  action  of 
PCI5  and  POCI3.  The  author  argues,  however,  that  the  thionyl  chlo- 
ride, SOCL,  obtained  on  treating  a  sulphite  with  PCI5,  results  from 
some  secondary  change.  Assuming  sodium  sulphite  to  be  NaSOa.ONa, 
the  transition  product  NaSOoCl  would  be  formed  ;  this  would  decom- 
pose into  NaCl  and  SO2,  and  the  SO3  would  react  upon  PCI5,  forming 
SOCI2.  It  is  shown  that  no  SOCI2  results  from  the  action  of  POCI3 
on  either  calcium,  or  lead,  or  sodium  sulphite,  and  therefore  the 
argument  based  on  the  assumed  production  of  SOClo  by  means  of  this 
reagent  falls  to  the  ground.  The  production  of  chloride  and  phos- 
phate together  with  SO3  appears  indeed  to  afford  direct  evidence  of 
the  "  sulphonic  "  constitution  of  the  sulphites,  as  the  reaction  appears 
to  be  3N"aS0,.0Na  +  POCI3  =  3NaCl  +  (NaO)3PO  +  380.. 

As  evidence  that  the  sulphites  are  not  dioxylic,  the  following  reac- 
tions are  discussed  by  the  author: — 1.  The  action  of  heat  upon  sul- 
phites, whereby  thiosulphate  is  produced  (Geuther)  ;  taking  into 
consideration  the  conclusive  evidence  there  is  that  in  thiosulphates 
half  the  sulphur  occupies  the  place  of  half  the  oxylic  oxygen  in  sul- 
phates, the  formation  of  a  thiosulphate  affords  an  unmistakeable  indi- 
cation that  in  the  sulphites  the  metallic  radicle  is  pai'tly  in  direct 
union  with  the  sulphur,  as  if  both  metal  and  sulphur  were  oxidised 
no  mode  of  reaction  is  open  by  which  a  sulphide  could  be  formed. 
The  author  quotes  experiments  showing  that  the  production  of  thio- 
sulphate is  due  to  the  reduction  of  sulphur  dioxide  to  sulphur  by  the 
sulphite.  2.  On  addition  of  SO2,  or  of  a  sulphite,  to  a  solution  of 
quinine  in  sulphuric  acid,  the  fluorescence  is  destroyed.  This  is  of 
importance  as  proving  the  partly  non-oxylic  nature  of  sulphurous 
acid,  since  Stokes  has  shown  that  a  haloid  or  non-oxylic  acid  quenches 
the  fluorescence  of  an  oxylic  salt  of  quinine.  3.  Mixed  sulphites  of 
silver  are  readily  obtained,  even  silver  chloride  being  freely  soluble  in 
solutions  of  sulphites  of  alkali-metals.  It  is  well  known  that  silver 
does  not  enter  into  the  composition  of  mixed  salts  of  acids  which  are 
exclusively  oxylic,  but  that  such  salts  are  readily  enough  prepared 
from  the  haloid  acids.  4.  Spring's  observations  on  the  formation  of 
sulphite  from  hyposulphate,  trithionate  and  thiosulphate  by  the  action 
of  sodium  amalgam,  and  on  the  synthesis  of  thiosulphate  and  tri- 
thionate from  sulphite  {Chem.  Soc.  J.,  Abstr.,  27,  123;  28,  129). 
5.  The  conversion  of  sulphonates  into  sulphite  and  phenol  on  fusion 
with  caustic  alkali. 

The  relative  instability  of  the  sulphites  is  to  be  accounted  for  by 
the  presence  of  the  unoxidised  metallic  radicle.  The  oxidisability  of 
moist  or  dissolved  sulphur-  dioxide  thus  meets  with  an  explanation : 
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being  partly  converted  into  sulphnrous  acid  of  the  formula  HSO2.OH, 
it  therefore  contains  unoxidised  hydrogen. 

If  it  be  admitted  that  the  sulphites  are  not  dioxylic,  there  is  no 
evidence  of  sulphur  being  sexvalent  towards  oxygen.  The  existence 
of  Berthelot's  compound,  S2O7,  which  may  appear  to  favour  the  \aew 
that  sulphur  is  not  quadi'ivalent  but  sexvalent,  may  fairly  be  doubted  ; 
considering  the  difficulties  to  be  encountered  in  preparing  and  analys- 
ing such  a  body,  it  is  not  improbable  that  Berthelot  dealt  with  a 
mixture  of  SO3  with  SO4  or  SaO^,  the  initial  term  of  the  series  SO3S 
(probably  SiOs),  SOaSe,  SOsTe.  Sulphur  dioxide,  the  author  thinks, 
should  be  repi'esented  by  a  formula  in  which  the  oxygen  atoms  are 
connected  rather  than  by  the  formula  0  !  S  !  0,  which  latter,  however, 
must  be  regarded  as  established  by  the  reaction  :  OSO  +  PCI5  = 
OSCI2  +  POCI3,  but  this  stands  alone. 

The  constitution  of  the  vai'ious  thionyl  and  sulphonyl  compounds 
are  fully  discussed  by  the  author  on  the  hypothesis  that  sulphur  is 
quadrivalent  towards  oxygen.  He  would  define  a  suJphonate  as  an 
organic  sulphite,  and  suggests  that  the  sulphurous  ethers,  at  present 
called  sulphites,  might  be  termed  thionites. 

In  a  similar  manner  the  author  endeavours  to  show  that  the  pro- 
perties of  the  metallic  nitrites  do  not  afford  any  grounds  for  supposing 
that  they  are  oxylic  salts.  He  calls  attention  to  the  large  number  of 
metallic  derivatives  tbat  are  kno^^^l  in  which  the  metal  is  in  direct 
association  with  nitrogen,  and  to  the  power  that  nitrogen  has  even  to 
displace  oxygen  in  some  metallic  oxides.  He  states  that  silver  nitrite 
is  but  imperfectly  acted  upon  by  phosphorus  oxychloi-ide,  no  oxy- 
chloride  of  nitrogen  being  among  the  products ;  and  that  the  fluoresc- 
ence is  destroyed  on  the  addition  of  silver  nitrite  to  a  sulphuric  acid 
solution  of  quinine.  He  refers  to  Russell's  experiments  on  the  action 
of  hydrogen  on  silver  nitrate  as  of  special  importance  and  as  furnishing 
the  facts  iu  direct  support  of  the  view  that  nitrites  are  non-oxylic. 
They  afford  proof,  as  nearly  as  possible,  that  silver,  although  it  cannot 
separate  hydrogen  from  oxygen,  yet  separates  it  from  nitrogen,  and 
aided  by  this  hydrogen  then  also  dissolves  in  nitric  acid  itself : 
2Ag  -H  HNO,  +'hO.N'0>  =  2AgN02  +  H,0.  Xiti-ites  are  unlike 
nitro-bodies  because  of  the  presence  iu  them  of  unoxidised  metal. 
The  nitrous  ethers  are  not  regarded  as  nitrites,  and  their  formation 
along  with  the  nitro-paraffins  or  true  nitrites  is  atti'ibuted  to  the 
latter  undergoing  change  at  the  moment  of  production. 

If  the  nitrites  be  regarded  as  non-oxylic  salts,  there  is  no  evidence 
that  nitrogen  is  ever  quinquivalent  towards  oxygen ;  and  it  maj  be 
regarded  as  probable  that  in  the  radicle  NO2  the  two  oxygen-atoms 
are  associated  together  as  well  as  with  the  nitrogen. 
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Discussion. 

Prof.  Odlixg  regretted  the  impossibility  of  adequately  discussing 
off-hand  the  many  ingenious  experiments  and  arguments  set  forth 
in  the  paper.  The  view  taken  by  Dr.  Divers  as  to  the  constitution  of 
ordinary  metallic  sulphites  and  nitrites,  had  before  now  been  put 
forward  in  a  casual  way,  earliest  in  point  of  time,  he  believed,  by 
himself;  but  this  was  the  first  occasion  of  its  being,  after  full  con- 
sideration, definitely  advocated  on  the  basis  of  experiment  and  inter- 
pretation of  results.  He  would  express  his  own  unreserved  con- 
currence with  Dr.  Divers  to  this  extent,  that,  judged  by  their 
properties,  ordinary  metallic  sulphites  and  nitrites  presented  on  the 
whole  a  closer  analogy  to  the  variety  of  organic  sulphites  and  nitrites 
commonly  called  sulphonates  and  nitro-compounds,  than  to  the  other 
variety  of  organic  products  to  which  the  names  sulphite  and  nitrite 
were  more  usually  restricted.  That  the  so-called  sulphonates  and 
nitro-compounds  were  essentially  organic  sulphites  and  nitrites,  did 
not,  in  his  opinion,  admit  of  question,  and  he  had  long  been  in 
the  habit  of  so  representing  them.  He  could  not,  however,  go 
so  far  with  Dr.  Divers  as  to  accept  for  a  metallic  sulphite  or 
niti'ite,  the  particular  conception  expressed  in  the  one,  to  the  entire 
exclusion  of  that  expressed  in  the  other,  of  the  constitutional  formulse 
under  discussion.  To  those  chemists  who  looked  upon  structural 
formulae  as  expressing  the  ascertained  actual  constitution  of  bodies, 
the  alternative  use  of  two  inconsistent  structural  formula  for  one 
and  the  same  body  was  an  absurdity.  But  to  those  who,  like  him- 
self, looked  upon  structural  formulae  only  as  condensed  expressions  of 
the  reactions  of  the  )>odies  formulated,  there  was  nothing  absurd  in  the 
assignment  of  two  or  more  inconsistent  structural  formulte  to  one  and 
the  same  body  when  manifesting  what  seemed  to  be  inconsistent 
reactions.  Many  instances  of  so-called  intramolecular  transformation 
seemed  to  him  only  instances  of  reactions  inconsistent  with  the 
expression  of  the  constitution  of  the  reagent  by  any  feuch  single 
structural  formula  as  we  were  at  present  able  to  devise. 

Dr.  Weight  said  that  he  also  preferred  to  use  formulae  to  represent 
particular  reactions,  and  not  as  expressions  of  the  actual  constitution  of 
bodies ;  he  therefore  saw  no  objection  to  the  occasional  use  of  incon- 
sistent formulae.  The  formulge  we  were  in  the  habit  of  usino-  could 
not  be  true  consitutional  formulae,  for  the  mere  reason  that  they 
represented  the  atoms  as  grouped  in  a  single  plane. 

Prof.  TiLDEX  drew  attention  to  the  analogy  existing  between  the 
sulphites  and  the  carbonates ;  if  the  views  of  the  author  were 
admitted  a  very  wide  discussion  would  be  opened.  Isomeric  sulphites 
should  be  possible,  if  Dr.  Divers's  formula  were  admissible. 

Dr.  Debus  was  inclined  to  question  the  validity  of  the  arcruments 
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put  forward  bj  Dr.  Divers ;  after  all,  such  questions  were  very  much 
matters  of  opinion.  .As  the  action  of  ethyl  iodide  on  silver  Bitrite 
gave  rise  to  two  isomeric  compounds,  it  might  be  held  that  silver 
nitrite  was  a  mixture :  he,  indeed,  thought  that  pi-obably  there  wei-e 
two  kinds  of  nitrites. 

Dr.  Armstrong  said  that  the  paper  was  of  importance,  as  it  must 
serve  to  call  attention  to  the  many  points  which  await  discussion 
relating  to  the  chemistry  of  elements  other  than  carbon.  But  be 
thought  that  in  discussing  questions  such  as  were  raised  by  Dr. 
Divers,  we  were  treading  upon  very  slippery  ground  ;  that  we  must 
recognise  that  it  is  very  difficult  to  draw  any  definite  conclusions 
regarding  the  "  consitution  "  of  compounds,  such  as  are  referred  to, 
cnutainiug  polyad  elements,  and  especially  associated  negative  polyad 
elements.  We  must  admit  that  the  molecules  of  such  compounds  are 
highly  plastic ;  that  they  ai-e  characterised  by  great  intramolecular 
mobility  of  their  elements.  Recent  investigations  have  brought  to 
light  numerous  remarkable  cases  of  isomeric  change  among  carbon 
compounds,  and  taking  these  into  account,  there  can  be  little  doubt 
that  isomeric  change  will  be  found  rampant  when  our  methods  of 
determining  formulae  for  compounds,  other  than  those  of  carbon,  are 
more  advanced.  Admitting  the  force  of  many  of  Dr.  Divers's  argu- 
ments, he  would  therefore  object  to  go  so  far  as  Dr.  Divers  did,  and 
would  rather  believe  that  in  some  cases  the  current  belief,  and  in 
others  that  expressed  by  the  author  of  the  paper,  was  to  be  accepted ; 
in  other  words,  that  all  sulphites  (and  all  nitrites)  were  not  neces- 
sarily represented  by  one  and  the  same  formula.  He  could  not  agree 
with  Prof.  Odling  and  Dr.  "Wright,  however,  that  it  was  permissible 
to  assign  two  or  more  inconsistent  formuliB  to  one  and  the  same  body. 
Regarding  so-called  constitutional  formulae  as  symbolic  expressions  of 
the  chemical  behaviour  of  compounds,  it  should  be  possible  to  devise 
for  every  compound  a  foi-mula  which  would  include  all  other  less 
comprehensive  expressions ;  our  inability  to  do  so  in  any  case  could 
only  arise  from  want  of  knowledge  of  the  compound,  or  from  imper- 
fection or  incompleteness  of  the  symbolic  system.  He  thought  that 
in  considering  the.se  questions  we  are  apt  to  take  too  formal  a  view ; 
that  we  had  fallen  too  fully  under  the  control  of  constitutional  fornuulae  ; 
indeed,  most,  if  not  all,  of  Dr.  Divers's  arguments,  might  fairly  be 
met  by  adversaries.  Thus,  assuming  sulphites  to  be  dioxylic,  the 
action  of  POCI3  may  be  represented  as  involving,  in  the  first  place, 
the  formation  of  XaCl,  SO2  and  PjOo,  phosphate  being  then  produced 
by  the  action  of  the  P..O5  on  an  additional  quantity  of  sulphite.  In 
the  production  of  thiosulphate,  it  might  be  supposed  that  by  com- 
bination with  sulphur  the  sulphite  was  converted  into  the  compound 
(XaO)2SOS,  which  then  at  once  underwent  isomeric  change.      With 
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reference  to  tlie  oxidisability  of  sulphurous  acid,  he  had  more  than 
once  befoi^e  contended  that  SO2  was  not  oxidisable  and  sulphurous 
acid  was,  in  consequence  of  the  latter  and  not  the  former  being  an 
electrolyte  ;  why  the  one  and  not  the  other  was  an  electrolyte  was  an 
altogether  different  question. 
■     l)r.  Japp  said  that,  speahing  within  the  limits  of  the  doctrine  of 

/     /^  \         . 

valency,  he  viewed  with  suspicion  the  formula  I    S\    |    )  assigned  by 

Dr.  Divers  to  sulphurous  anhydride.  This  formula  was  a  return  to  the 
devices  adopted  by  the  adherents  of  the  dogma  of  constant  valency 
when  they  wished  to  put  the  oxygen  atoms  out  of  court  in  deter- 
mining the  valency  of  poiyad  elements.  The  adherents  of  this  view 
believed  that  the  oxygen  atoms  in  the  oxides  of  poiyad  elements  were 
capable  of  uniting  with  one  another — of  practising  a  species  of 
collusion,  in  fact,  to  deceive  the  unwary  chemist — and  that  their 
testimony  was  therefore  untrustAvorthy.  The  reductio  ad  absurdum  of 
the  linked-oxygen  view  was  to  be  found  in  the  formulas  to  which  it  led 
in  the  case  of  the  perchlorates  and  periodates :  thus  potassium  per- 
cblorate  would  be  written  K — O — 0 — 0 — 0 — CI,  a  formula  which 
Kolbe  happily  compared  to  the  result  of  Baron  Miinchhausen's  feat  of 
shooting  ducks  with  his  ramrod.  This  mode  of  uniting  the  oxygen 
atoms  had,  on  further  examination,  broken  down  in  almost  every  case 
where  it  had  been  adopted — even  where,  as  in  the  case  of  the  quinones, 
it  had  been  adhered  to  with  considerable  obstinacy. 

19.  "  The  Illuminating  Power  of  Hydrocarbons.  1.  Ethane  and 
Propane."     By  Percy  F.  Frankland,  Ph.D.,  B.Sc. 

In  continuing  his  researches  on  illuminating  gas,  the  author  has 
determined  the  illuminating  power  of  ethane  and  propane.  The 
gases  were  prepared  by  the  action  of  the  zinc-copper  couple  on  ethyl 
and  isopropyl  iodides  respectively,  and  then  subjected  to  purification 
bypassing  them  thi-ough  bromine.  The  illuminating  power  of  ethane, 
when  consumed  from  a  "  referee's  burner,"  at  the  rate  of  5  cubic  feet 
per  hour,  Avas  found  to  be  348  candles,  and  that  of  propane  53'3 
candles.  The  illuminating  power  of  ethane  is  thus  almost  exactly 
half  that  of  ethylene  (68'5  candles),  whilst  that  of  propane  is  1"5 
times  as  great  as  that  of  ethane.  From  these  results  it  appears  that 
in  the  paraflBn  series  of  hydrocarbons,  excluding  the  first  member, 
methane,  the  illuminating  power  is  directly  proportional  to  the 
number  of  carbon  atoms  in  the  molecule. 

20.  "  On  Benzoylacetic  Acid  and  some  of  its  Derivatives."  Part 
III.     By  Dr.  W.  H.  Perkin,  junr. 
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Etliylic  dibenzoylsuccinate,  obtained  by  treating  ethylic  benzoyl- 
sodacetate  "vvith  iodine,  crystallises  from  ether  in  needles  melting  at 
129°.  It  is  converted  into  a  disodium  derivative  by  the  action  of 
sodium  etlioxide.  from  Avhich  apparently  the  sodium  can  be  removed 
by  means  of  iodine.  Dihcnzo>jlsHccinic  acid  is  obtained  by  hydrolysis 
of  the  ethylic  salt  with  alcoholic  potash,  but  it  is  diflB.cult  to  pre- 
pare. 

On  boiling  ethylic  dibenzoylacetate  with  dilute  sulphuric  acid,  it  is 
converted  into  an  acid  corresponding  with  Harrow's  carbopyrotritaric 
acid :  C.oH^Ob  +  H.O  =  C.gHioOs  +  2G-^,0.  This  acid  and  a 
number  of  its  salts  are  fully  described.  If  treated  with  excess  of 
acetic  anhydride,  it  loses  the  elements  of  a  molecule  of  water,  being 
converted  in  a  beautifully  crystalline  neutral  body,  dsHinOi,  which 
may  be  reconverted  into  the  acid  by  means  of  alcoholic  potash.  The 
author  regards  the  acid  C1SH12O5  as  diplienylfurfiirdicarbo.vyUc  acid, 

(COOH)C— C(COOH) 

i     I 

\/ 
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Ethylic  henzoylsuccinate  is  obtained  by  the  action  of  ethylic  mono- 
chloracetate  on  ethylic  benzoylsodacetate.  If  hydrolysed  by  boiling 
with  concentrated  baryta  water,  it  yields  benzoic  and  succinic  acids ; 
but  if  dilute  sulphuric  acid  be  used,  benzoylpropionic  acid  and  carbon 
dioxide  are  produced. 

In  the  same  way  that  ethylic  acetoacetate  is  concerted  on  heating 
into  dehydracetic  acid,  so  is  ethylic  benzoylacetate  converted  in  a 
similar  manner  into  tlie  corresponding  deliijdrobenzoylacetic  acid, 
C18H12O4  =  2CuHi203  -  2C2H5.OH.  If  the  heating  be  prolonged, 
other  condensation  products  are  obtained,  two  of  which  formed 
probably  from  3  and  4  mols.  of  the  acetate  by  withdrawal  of  the 
elements  of  3  and  4  mols.  of  alcohol  are  described. 

Dehydi'obenzoylacetic  acid  crystallises  in  long  yellow  needles 
melting  at  171 — 172°.  It  is  a  mon-acid  ;  its  salts,  a  number  of  which 
are  described,  are  vei-y  stable.  It  does  not  combine  with  bromine ;  it 
is  unaffected  even  after  pi-olonged  heating  with  acetic  anhydi'ide ;  but 
it  is  readily  acted  upon  by  phenylhydrazine.  Ethylic  dehydrobenzoyl- 
acetate,  prepared  from  the  silver  salt  and  ethyl  iodide,  crystallises 
from  benzene  in  almost  colourless  needles  melting  at  159° ;  it  yields  a 
(probably)  mono-sodium  derivative  on  treatment  with  sodium  ethoxide. 

Dehydrobenzoylacetic  acid  is  converted  into  benzoylacetic  acid  by 
the  action  of  alcoholic  potash.  On  reduction  with  sodium  amalgam, 
it  yields  an  acid  of  the  formula  CisHu04,  together  with  a  small 
quantity  of  another  of  the  formula  C18II12O3,  or  perhaps  CisHuOs.     On 
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treatment  with  PClsjit  yields  a  clilorinated  compotind,  CigHnClOa,  which 
is  apparently  a  chlorinated  acid  of  the  formula  C17H10CIO.COOH,  and 
not  an  acid  chloride. 

The  author  fully  discusses   the  bearing  of   his   observations,  and 
suggests  as  the  most  probable  formula  of  dehydrobenzoylacetic  acid 

(COOH)C.CO.CH 
the  following :  II  H  .He  supposes  that,  as  in  almost 

CoHs.C.  0  .c.aHs 

all  cases  of  condensation  of  ethylic  acetoacetate  and  benzoylacetate, 
the  molecule  first  undergoes  an  internal  change,  the  stable  molecule 
CeHj.CO.CHo.COOEt,  becoming  the  "labile"  C6H5.C(OH):CH.COOEt. 
(It  is,  I  think,  more  probable  that  the  condensation  occars  under  the 
influence  of  some  minute  impurity,  which  combines  with  the  acetate, 
forming  a  compound  that  may  be  represented  as 

Ph.CY(0X).CH2.C00Et; 

from  this  point  of  view  it  is  desirable  to  study  the  action  of  various 
"  condensing "  agents  on  ethylic  acetyl  and  benzoylacetates,  as  a 
better  yield  of  their  dehydro-products  may  perhaps  be  thus  obtained. 
— H.  E.  A.) 
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March  19th,   1885.— Dr.    W.  H.    Perkin,   F.R.S.,   President,    in    the 

Chair. 

Messrs.  C.  J.  Baker,  IL  Brereton  Baker  and  George  Patterson 
were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  ]\Iessrs.  Harold 
Follows,  The  Hough,  Stafford  ;  Harry  ^[,  Freear,  40,  Osborne  Road, 
Tollington  Park,  N.  ;  F.  A.  Genth,  Jan.,  4014,  Chesnut  Street  W., 
Philadelphia,  U.S.A. ;  G.  M.  Gregory,  Gazipur,  N.W.P.  India;  and 
William  Hamilton  Reid,  20,  Wharf  Street,  Stockton-on-Tees. 

Addexdum  to  Discussion  on  Paper  I^o.  18. 

Dr.  Debus  wishes  to  have  pointed  out  that  the  statement  attril)uted 
to  him  that  "  after  all,  such  questions  were  very  much  matters  of 
opinion"  is  based  on  a  misunderstanding^  of  his  remarks;  that  he 
certainly  does  not  hold  the  views  which  can  be  deduced  from  such  a 
statement,  as  chemical  research  in  our  days  is  carried  on  by  the 
majority  of  chemists — perhaps  99  in  100 — on  the  assumption  that 
the  mode  of  combination  of  atoms  in  molecules  can  be  made  out.  He 
only  differs  from  Dr.  Divers  in  one  point :  in  not  considering  the 
experiments  of  Dr.  Divers  as  sufficient  evidence  that  the  metal  in 
nitrites  is  in  direct  combination  with  nitrogen.  We  must  conclude 
from  the  formation  from  silver  nitrite  of  nitroethane  together  with 
ethyl  nitrite,  that  silver  nitrite  is  a  mixture  of  two  salts  ;  but  silver 
nitrite  and  methyl  iodide  yield  onhj  nitromethane. 

The  following  papers  were  read  : — 

21.  "  On  the  Presence  of  Choline  on  Hops."  By  Dr.  Griess,  F.R.S., 
and  Dr.  G.  H.  Harrow. 
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The  authors  have  separated  choline,  C2H4(OH).N'Me3.0H.  from 
hops  bv  adding  to  a  concentrated  exti-act,  acidified  with  chlorhydric 
acid,  a  solution  of  iodine  in  iodhjdric  acid.  The  semi-solid  preci- 
pitate obtained — a  choline  pei'iodide  —was  boiled  with  water  to  expel 
iodine,  and  the  resulting  solution  of  choline  iodide  treated  with 
silver  oxide ;  the  impure  choline  in  the  solution  was  then  converted 
into  the  auro-chloride,  which  was  recrystallised.  In  this  manner  they 
have  not  been  able  to  obtain  more  than  1 — 50th  per  cent,  of  choline 
from  hops.  They  consider  it  not  improbable  that  it  exists  in  loose 
combination  with  resin,  as  they  find  that  a  very  dilute  aqaeous  solu- 
tion is  capable  of  dissolving  comparatively  large  quantities  of  hop 
resin,  the  liqnid  being  then  of  intensely  bitter  taste.  Employing  the 
same  method,  they  have  also  extracted  choline  from  beer. 

22.  "  Fluorene."     Part  IIT.     By  Dr.  W.  R.  Hodgkinson. 

In  two  previous  notes  to  the  Society,  the  author  has  remarked 
upon,  and  given  examples  of,  the  facility  with  which  fluorene  and  it.s 
derivatives  condense  to  a  double  molecule,  owing  to  the  presence  of 
the  CH2-group.  This  action  takes  place  when  fluorene  is  heated  to  a 
high  temperature  alone  or  in  contact  with  even  very  gentle  oxidising 
agents.  In  a  previous  note,  two  isomeric  difluorenes  were  described, 
which  were  obtained  from  the  red  body  produced  when  fluorene  is 
])assed  over  red-hot  manganese  dioxide.  At  that  time  the  red  body 
was  distilled  under  reduced  pressure,  as  the  red  colour  could  not  be 
removed  by  crystallisation,  and  the  distillate  was  then  crystallised 
from  acetic  acid.  It  has  since  been  found  that  the  hydrocarbon,  CosHjs 
(melting  at  246^),  termed  jjara-dijJuori/l,  suffers  considerable,  if  not 
complete,  decomposition  even  when  distilled  under  reduced  presstu'e. 
However,  by  distilling  the  crude  product  only  so  far  as  to  separate 
the  main  bulk  of  unaltered  fluorene,  and  treating  the  highly-colonred 
residue  with  cooled  ether — which  dissolves  the  red  colouring  matter 
and  any  unchanged  fluorene — a  very  slightly  coloured  residue  of  the 
Co^iHig  hydrocarbons  is  obtained.  The  crude  product  forms  about 
10  per  cent,  of  the  original  fluorene,  and  contains  at  least  three 
isomers  of  the  formula  CoeHis.  The  one  present  in  greatest  quantity, 
and  the  only  one  as  yet  examined,  is  that  melting  at  246°.  This  body 
forms  long  prisms,  very  slightly  soluble  in  cold  ether  or  chloroform, 
and  only  moderately  in  hot  acetic  acid.  On  slightly  heating  it  above 
its  melting  point,  it  decomposes,  forming  another  hydrocarbon  of 
lower  melting  point,  and  a  large  amount  of  carbonaceous  matter.  It 
is  not  easily  brominated ;  a  cold  solution  in  CHCI3  may  be  treated 
Avith  bromine  without  much  action  taking  place,  and,  when  heated,  a 
teti'abromo-compound,  extremely  insoluble  in  all  solvents,  is  formed, 
which  melts,  with  decomposition,  at  about  302°.     On  boiling  it  with 
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fuming  nitric,  a  di-nitro-componnd  is  formed.  It  is  not  very  easily 
oxidised  ;  tlie  acetic  solution  requires  to  be  boiled  with  a  large  excess 
of  CrOa.  The  product  crystallises  from  acetic  acid  in  very  fine 
rhombs,  melting  at  255°,  and  sublimes  unchanged.  It  has  the  com- 
position CoeHuOo,  and  is  probably  an  oxide,  not  a  quinone.  Alkalis, 
bromine,  or  nitric  acid  scarcely  affect  it. 

The  di-halo'id  derivatives  of  fluorene,  as  mentioned  in  the  author's 
previous  note,  contrary  to  statements  by  Van  Dorp  and  others,  ai-e 
readily  acted  upon  by  alkalis,  halogen  being  removed  and  difluorene 
compounds  formed  ;  with  fused  or  concentrated  potash  the  action  is 
violent,  and  pure  products  ai*e  not  easily  obtained.  The  action  of 
alcoholic  potash  is  more  manageable,  but  the  best  result  is  obtained 
by  the  action  of  sodium  eth oxide.  On  dissolving  CisHsBra  in  alcohol, 
and  adding  sodium,  a  green  solution  is  formed  ;  on  dilution  with  water 
and  boiling,  this  deposits  a  brilliant  red  crystalline  powder,  which 
is  exceedingly  insoluble.  Analysis  show^s  it  to  have  the  composition 
CjsHuBrjO.  This  body  crystallises  from  boiling  cumene  or  acetic 
anhydride  in  red  microscopic  prisms,  melting  above  360°  ;  the  chloro- 
derivative  is  analogous. 

It  appeared  possible  that  this  body  might  be  produced  by  the  simul- 
taneous action  of  bromine  and  potash  on  fluorene  ;  it  was  found,  how- 
ever, that  the  main  product  is  monobromofluorene,  identical  with 
that  already  described,  melting  at  103 — 104°;  this  is  an  excellent 
way  of  making  the  mono-haloid  derivatives  of  fluoi'ene,  as  in  the  ordi- 
nary way  much  di-haloid  derivative  is  always  formed.  Sodium  ethoxide 
acts  on  monobromofluorene  ;  the  product  is  of  a  yellow  colour  and  free 
from  bromine. 

A  mononitrofluorene  is  obtained  by  very  careful  addition  of  the 
calculated  amount  of  nitric  acid  to  a  cooled  solution  of  fluorene  in 
acetic  acid  ;  it  forms  small  prisms,  very  soluble  in  hot  alcohol,  and 
melts  at  151°.  The  amido-compound  from  it  is  rather  unstable.  On 
heating  nitrofluorene  above  its  melting  point,  it  decomposes,  one 
product  being  a  CogHm  hydrocarbon  tliat  is  not  identical  with  any 
of  those  directly  obtained  from  fluorene. 

23.  "  Combustion  in  Dried  Gases."     By  H.  Brereton  Baker,  B.A. 

Led  by  Mr.  Dixon's  experiments,  the  author  has  investigated  the 
question  whether  moisture  is  necessary  for  the  combustion  of  carbon 
and  phosphorus  in  oxygen.  The  phosphorus  used  (commercial  amor- 
phous phosphorus)  had  been  washed  with  water  and  dried  at  100°  in 
a  current  of  carbon  dioxide  previously  passed  through  two  wash- 
boitles  of  sulphuric  acid ;  it  was  then  heated  in  a  Sprengel  vacuum, 
at  150 — 160°.     The  carbon  (finely  powdered  charcoal)  had  been  heated 
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to  hr'glit  redness  in  a  current  of  dried  chlorine  for  three  hours;  the 
tabe  containing  it  was  then  transferred  to  an  air-bath  and  heated  at 
200''  while  a  current  of  dried  air  was  passed  through  it.  Portions 
(0*5 — 1  gram)  were  sealed  up  in  bent  hard  glass  tubes  along  with  phos- 
phoric oxide,  the  tube  heing  filled  with  oxjgen  prior  to  sealing :  to 
free  the  glass  from  adhering  moisture,  the  ends  of  the  tubes  containing 
the  carbon  or  phosphorus  were  heated  in  an  air-bath  at  130 — 150°,  the 
other  ends  being  kept  cool.  After  about  eight  days,  the  tube  contain- 
ing phosphorus  and  dried  oxygen  and  another  similar  tube  with 
phosphorus  in  oxygen  saturated  with  water  were  supported  at  the 
same  height  above  the  flame  of  an  Argand  burner :  the  phosphorus 
in  the  wet  gas  soon  took  fire,  but  that  in  the  dried  gas  slowly  dis- 
tilled and  formed  a  red  and  yellow  deposit  on  the  cooler  part  of  the 
tube.  A  similar  pair  of  tubes  containing  carbon  was  placed  over  the 
1  irge  flame  of  a  Bunsen  bnraer  :  the  moist  carbon  burnt  Avith  bright 
scintillating  flashes,  but  no  apparent  combustion  took  place  in  the  tube 
containing  dried  g*as,  though  it  was  heated  to  bright  redness  for 
several  minutes. 

A  series  of  such  experiments  with  carbon  were  then  made,  in  which 
the  dryirg  extended  over  various  periods,  the  gaseous  contents  of  the 
tubes  being  analysed  after  the  tubes  were  heated.  The  results  obtained 
clearly  show  that  the  burning  of  carbon  is  much  retarded  by  drying 
the  oxygen  to  the  extent  which  is  possible  with  the  arrangement 
adopted  by  the  author. 
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Other  foi'ms  of  the  experiment  were  described,  which  led  to  similar 
results. 

The  author  successfully  made  an  experiment  before  the  Society 
with  two  tubes,  the  one  containing  dried,  the  other  undried,  oxygen 
and  carbon. 

Discussion. 

Refen*ing  to  Mr.  Cowper's  experiments,  Dr.  Debits  said,  that  the 
fact  that  Dutch  metal  did  not  take  fire  in  dry  chlorine  might  be  due 
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to  tlie  formation  of  a  protecting  layer  of  cliloride  ;  if  water  were 
j)resent,  this  would  become  dissolved.  Such  au  explanation,  however, 
cannot  hold  good  for  gases. 

He  described  some  experiments  made  at  his  suggestion  hy  Mr. 
Cowper  with  a  view  to  test  some  of  the  conclusions  arrived  at  by 
Mr.  Dixon  in  his  research  on  the  explosion  of  mixtures  of  carbonic 
oxide  and  oxygen. 

The  heat  of  combustion  of  carbonic  oxide  at  18'',  according  to 
Thomsen,  is  67,960  units  ;  the  heat  of  formation  of  water- vapour  at 
100°  is  58,069  units,  and  accordingly  at  18°  it  is  58,778  units  ;  hence 
the  thermal  change  involved  in  tlie  burning  of  carbonic  oxide  at  the 
expense  of  the  oxygen  of  water  is  67,960  —  58,778  =  9,182  units. 

Therefore,  it  appears  theoretically  more  probable  that  the  carbonic 
oxide  of  a  mixture  of  carbonic  oxide,  oxygen,  and  moisture  will,  during 
combustion,  combine  with  free  oxygen  rather  than  with  the  oxygen  of 
the  aqueous  vapour. 

Mr.  Cowper's  experiments,  however,  confirm  Mr.  Dixon's  statement 
that  a  mixture  of  dry  carbonic  oxide  and  oxygen  is  not  explodeii  by 
the  passage  of  electric  sparks,  but  he  observed  that  a  slow  and  partial 
combination  of  the  gases  takes  place,  probably  caused  by  the  high 
temperature  of  the  platinum  wires  between  which  the  sparks  wei-e 
produced.  Mr.  Baker  has  shown  that  the  combustion  of  dry  charcoal 
in  dry  oxygen  is  incomplete  and  much  slower  than  in  ordinary  moist 
oxygen.  Hence,  moisture  appears  to  play  in  the  combustion  of  solids 
the  same  part  as  it  does  in  that  of  gases.  Mixtures  of  hydrogen  and 
oxygen,  however  dry,  always  exploded. 

Dr.  Armsteoxg  regarded  Mr.  Baker's  paper  as  an  important  addi- 
tion to  our  knowledge.  By  facts  such  as  those  adduced,  chemists 
must  ere  long  be  led  to  form  a  definite  conception  of  the  nature  of 
chemical  action  and  of  the  conditions  under  which  chemical  action 
could  take  place.  It  was  Avell  known  that  iron  did  not  rust  in  oxygen  ; 
that  zinc  did  not  dissolve  in  diluted  sulphuric  acid  ;  that  chlorine  did 
not  aflfeet  sodium.  These  facts  had  led  him  a  good  many  years  ago  to 
come  to  the  conclusion  in  his  own  mind  that  probably  chemical  action 
did  not  take  place  between  two  substances,  and  numerous  facts  which 
had  since  come  to  light  had  only  served  to  strengthen  this  conviction  : 
for  example,  those  afforded  by  Mr.  Cowper's  observations  on  the 
behaviour  of  metals  in  dry  chlorine,  and  by  Mr.  Dixon's  refined  study 
of  the  conditions  under  which  carbonic  oxide  explodes.  He  had 
even  ventured  to  affirm  to  Mr.  Dixon  that  some  day  it  would  be 
ascertained  that  a  mixture  of  pure  oxygen  with  pure  hydrogen  was 
not  explosive.  It  should  be  pointed  out,  however,  that  although 
chemists  liad  failed  to  formulate  any  definite  conception  regarding 
chemical  action,  physicists  had  already  pointed  out  that  the  amount  of 
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cliomical  action  that  could  occur  between  tiuo  substances  was  practically 
wi7,  ihis  having  been  stated  in  so  many  words  by  Ayrton  and  Perry 
in  their  paper  on  the  "  Contact  Theory  of  Voltaic  Action  "  (Proe.  Jtoij. 
Soc,  1878,  27,  lOt')).  Dr.  Armstrong  said  that  the  view  which  he 
now  held  was  best  stated  by  deiining  chemical  action  as  reversed 
electrolysis,  i.e.,  in  any  case  in  which  chemical  action  was  to  take 
place,  it  was  essential  that  the  system  opei'ated  upon  should  contain  a 
material  of  the  nature  of  an  electrolyte.  Neither  oxygen  nor  hydrogen 
was  an  electrolyte,  therefore  a  mixture  of  only  these  two  gases 
should  not  be  explosive  ;  a  mixture  of  pure  oxygen  and  pure  carbonic 
oxide  for  like  reasons  should  not  exjjlode.  There  was,  however,  a 
tendency  perhaps  to  exaggerate  the  importance  of  water  and  to  over- 
look the  possible  presence  in  minute  quantity,  and  influence  of,  other 
bodies.  Water  not  being  an  electrolyte,  as  it  was  scarcely  probable 
that  water  and  oxygen  or  hydrogen  would  form  an  electrolyte,  it  was 
difficult  to  understand  that  the  presence  of  water  pure  and  simple 
should  be  of  influence  in  the  case  of  a  mixture  of  oxygen  and 
hydi-ogen.  It  was,  perhaps,  necessary  to  distinguish  two  kinds — or 
degrees — of  chemical  action :  that  taking  place  at  moderate,  and  that 
taking  place  at  high  temperatures.  It  may  be  that  on  passing  sparks 
in  a  mixture  consisting  only  of  carbonic  oxide  and  oxygen,  oxida- 
tion takes  place  in  the  path  of  the  sparks  but  is  not  propagated 
throughout  the  mass — i.e.,  there  is  no  explosion — on  account  of  the 
excessive  resistance.  ["  To  connect  the  two  ideas  (of  chemical  affinity 
and  the  amount  of  chemical  action)  we  have  a  thu^d,  viz.,  resistance, 
and  the  electrical  law  of  Ohm  becomes  the  chemical  law — the  quantity 
of  chemical  action  in  unit  time  equals  the  sum  of  a  great  number  of 
terms,  each  of  which  is  an  electromotive  force  divided  by  a  resist- 
ance."— Ayrton  and  Perry,  luc.  cit.'\ 

^)v.  Aldee  Wright  remarked  that  the  appearance  described  by 
Dr.  Debus  (as  observed  by  Mr.  Cowper  in  his  repetition  of  Mr.  Dixon's 
experiment  with  dried  carbonic  oxide  and  oxygen)  of  a  slight  amount 
of  blue  flame  in  the  vicinity  of  the  platinum  wires,  indicating  a  small 
amount  of  chemical  action  not  propagated  throughout  the  whole  mass, 
appeared  to  him  to  be  connected  with  the  fact  that  a  stream  of 
purified  CO  (not  dried),  issuing  fi"om  a  gasholder  with  more  than  a 
certain  limiting  velocity,  will  not  burn  with  a  continuous  flame,  but 
blows  itself  out,  the  velocity  of  propagation  of  chemical  action  in  the 
mixture  of  CO  and  air  formed  at  the  orifice  from  which  the  CO  issues 
in  the  outer  portion  of  the  stream  being  less  than  the  onward  velocity 
of  the  moving  stream.  It  would  be  of  interest  to  determine  the 
limiting  velocity  at  which  the  gas  would  just  cease  to  burn  for 
dilferent  degrees  of  dryness,  and  the  influence  of  such  conditions  as 
temperature  and  pressure  upon  the  velocity :    or  mixtures  of  CO  and 
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0.  might  be  burnt  (from  a  safety  jet)  with  varying'  speeds  of  delivery 
and  of  various  degrees  of  dryness.  With  reference  to  the  views  of 
Dr.  Armstrong  respecting  the  intimate  connection  between  chemical 
action  and  electrical  phenomena,  it  might  be  of  interest  to  recall  the 
fact  that  in  1841  and  subsequent  years,  Dr.  J.  P.  Joule  put  forth  this 
creed  (in  a  series  of  papers  in  the  Phil.  Mag.),  that  the  development 
of  heat  in  combustion  and  analogous  chemical  phenomena  resulting 
in  the  formation  of  electrolytes  is  simply  a  consequence  of  resistance 
to  electric  conduction  between  the  particles  of  the  bodies  undergoing 
change,  so  that  the  heat  evolved  in  such  actions  is  proportional  to  the 
electromotive  force  of  the  current  passing  between  the  particles. 
This  view  and  the  consideration  of  later  valuations  of  certain  heats  of 
chemical  change  was  subsequently  (1851)  expanded  by  Sir  W. 
Thomson  in  his  well  known  paper  on  the  "  Mechanical  Theorj^ 
of  Electrolysis,"  in  which  it  was  shown  that  the  actual  electro- 
motive force  genei'ated  by  a  Daniell  cell  was  directly  calcnlable  in 
absolute  units  from  the  heat  development  brought  about  in  virtue  of 
the  sum  of  the  chemical  changes  taking  place  in  the  cell  whilst  in 
action  ;  and  although  subsequent  investigations  have  shown  that  with 
certain  kinds  of  voltaic  combinations  the  agreement  between  the 
observed  and  calculated  electromotive  force  is  not  as  close  as  with  the 
Daniell  cell,  yet  on  the  whole  it  may  fairly  be  regarded  now  as  dis- 
tinctly proved  that  the  possibility  of  the  occurrence  of  chemical 
change,  and  the  way  in  which  it  takes  place,  are  most  intimately 
associated  with  certain  of  the  electrical  qualities  of  the  bodies  brought 
together. 

Mr.  Crookes  said  that  in  making  incandescent  lamps  he  had  noticed 
some  facts  of  interest  in  connection  with  the  paper.  During  ex- 
haustion, the  filament  was  heated  first  to  a  moderate  extent  in  carbon 
tetrachloride  vapour,  and  afterwards,  when  a  very  high  exhaustion 
w;as  attained,  to  a  very  high  temperature.  Lamps  thus  prepared  had 
been  found  sometimes  to  last  in  use  for  a  great  many  hours,  even 
when  some  oxygen  was  present  in  the  bulbs;  but  at  other  times 
they  very  soon  broke  down  :  at  last  it  was  discovered  that  in  the 
latter  case  the  phosphoric  oxide  in  the  drying  tubes  attached  to  the 
pump  had  deliquesced.  It  was  practically  impossible  to  dry  gases 
with  sulphuric  acir),  and  it  was  almost  as  diffictilt  to  do  so  with  phos- 
phoric oxide ;  he  had  only  succeeded  by  passing  the  gas  through  six 
feet  of  combustion  tubing  into  which  phosphoric  oxide  had  been 
tightly  packed. 

Mr.  Veexon  Harcouet  said  that  oxygen  inclosed  with  phosiihoric 
oxide  for  many  days  would  probably  become  as  nearly  dry  as  ox3'gen 
passed  through  a  long  tube  tightly  packed  with  the  same  substance. 
Mr.  Dixon  had  found  that  the  inflammation  of  a  mixture  of  oxygeii 
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and  carbouic  oxide  depended  upon  the  pressure  and  temperatiire  to 
which  the  gases  were  subjected,  as  well  as  upon  the  proportion  of 
steam  mixed  with  them.  A  nearly  dry  niixtui-e,  uninflammable  by 
the  electric  spark  under  a  pressure  of  half  an  atmosphere,  might  be 
inflamed  by  a  stream  of  sparks  or  under  a  greater  pressure.  A 
mixture  of  hydrogen  and  oxygen  could  be  inflamed  by  the  electric 
spark  only  at  a  certain  tension,  and  this  tension  was  the  same 
whether  steam  were  present  or,  as  far  as  possible,  absent.  Perhaps 
in  this  case  also  some  third  substance  was  present.  The  action  of 
steam  was  not  likely  to  be  exceptional.  Mr.  Baker  seems  to  have 
established  the  conclusion  which  he  had  expressed  with  proper 
caution,  that  the  combination  of  carbon  and  oxygen  is  affected  by  the 
presence  of  steam. 

Titles  of  Papers  of  interest  to  Chem  sts  recently  read  before 
Societies  in  the  United  Kingdom  : — 

''  The  Absorption  Spectra  of  the  Alkaloids.  II."  By  Prof.  W.  N. 
Hartley,  F.R.S. 

"  Contributions  towards  the  Solution  of  the  Chemical  Constitution 
of  Isatin."     By  the  late  Prof.  H.  Kolbe,  For.  Mem.  R.S. 

"  On  Transfer-Resistance  in  Electrolytic  and  Voltaic  Cells."  By 
Dr.  Gore,  F.R.S. 

'•  On  the  '  Paralytic  '  Secretion  of  Saliva."  By  J.  :N".  Langley,  F.R.S. 
Royal  Society  of  London,  March  12th  and  19th. 

1.  "  Hooke's  Anticipations  of  the  Kinetic  Theoiy  and  of  Syn- 
chronism."    By  Prof.  Tait. 

2.  "  On  the  Hexagonal  System  in  Crystallography."  By  Prof. 
Criim  Brown. 

3.  "  On  the  Effect  of  Temperature  on  the  Compressibility  of 
Water."     By  Prof.  Tait. 

Royal  Society  of  Edinburgh,  March  I6th. 


NOTICE  TO  AUTHORS  OF  PAPERS. 

To  facilitate  the  preparation  of  these  "  Abstracts  of  Proceedings," 
all  authors  are  requested  to  furnish  abstracts  of  their  communications, 
and  to  send  their  papers  so  that  they  may  be  in   the  hands  of   the  , 
Secretaries,  if  possible,  on  the  Monday  before  the  day  of  meeting. 


The   Anniversary  ^Meeting  will  be  held  on   Monday.  March  30th, 
at  8  o'clock.       J 

{The  'ilst  has  been  incorrectly  announced  on  the  Balloting  Pajjers.) 
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CHEMICAL    SOCIETY. 


No.  6.  Session  1884-85. 


March  30th,  1885.— Annual   General  Meeting.       Dr.  W.  H.  Perkin, 
F.R.S.,  President,  in  the  Chair. 

The  President  read  an  address,  of  which  the  following  is  a  brief 
abstract : — 

The  number  of  Fellows  is  now  1,360,  being  an  increase  of  34 
since  March  31st,  1884.  The  losses  have  been  exceptionally  heavy, 
4  Honorary  Foreign  IMembers,  Victor  Dessaignes,  Adolph  Wurtz, 
Jean  Baptiste  Dumas,  and  Hermann  Kolbe  having  died  during  the 
year,  besides  18  Fellows:  G.  D.  Atkinson,  Adrian  Blaikie,  James 
Forrest,  Robert  Harvey,  J.  W.  Hudson,  P.  M.  Jennings,  Robert  Jones, 
M.  J,  Lansdell,  James  Napier,  H,  B.  Pritchard,  T.  K.  Rogers, 
Juwansnigji  Jarwatsnigje,  R.  Angus  Smith,  J.  L.  Shuter,  Sidney 
Gilchrist  Thomas,  A.  Voelcker,  Henry  Watts,  and  G.  W.  Wigner. 
32  Fellows  have  either  withdrawn  or  have  been  struck  off  the  list  as 
being  in  arrear  of  their  subscriptions. 

After  speaking  of  the  great  loss  which  the  Society  had  experienced 
in  Mr.  Watts,  the  President  referred  to  the  appointment  of  Mr.  C.  E. 
Groves,  F.R.S.,  as  Editor;  of  Mr.  A.  J.  Greenaway,  as  Sub-Editor; 
and  Dr.  L.  T.  Thorne,  as  Librarian. 

Very  considerable  additions  have  been  made  to  the  Library,  and  the 
thanks  of  the  Society  are  due  to  Fellows  who  have  responded  to  the 
appeal  for  copies  of  old  editions  to  complete  series  of  standard  works. 
The  Library  is  increasing  so  fast  that  additional  accommodation  will 
soon  be  a  necessity.  It  is  expected  that  the  complete  subject  catalogue 
will  be  issued  before  long. 

Reference  was  next  made  to  the  Society's  new  publication-  the 
"  Abstracts  of  Proceedings,"  and  to  the  Reception  held  by  e 
President  and  Council ;  a  second  Reception  will  be  held  later  in  the 
session. 
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The  chief  chemical  work  of  the  year  was  then  passed  in  review. 

Last  year,  the  President  referred  in  his  address  to  the  compara- 
tively small  amount  of  original  work  which  was  being  prosecuted  in 
this  country,  notwithstanding  the  increased  number  of  laboratories, 
and  the  greater  facilities  which  were  offered  for  the  encouragement 
of  research.  The  number  of  papers  brought  before  the  Society  during 
the  year  is  67,  but  although  the  number  has  not  increased,  if  the 
papers  themselves  be  examined,  it  will  be  found,  the  President  thinks, 
that  the  amount  of  work  done  is  somewhat  larger,  though,  certainly 
not  so  large  as  it  should  be.  It  is  to  be  hoped  that  the  spirit  ox 
research  will  be  stimulated  in  the  laboratories  of  the  kingdom,  and 
that  men  may  be  turned  out  who  are  not  only  more  or  less  qualified 
analysts,  but  thorough  chemists.  "  Let  us  not,"  said  the  President, 
"  be  content  with  looking  back  with  pride  to  what  our  ancestors  have 
done,  but  let  us  follow  their  example." 

It  was  then  moved  by  Dr.  Gladstoxe,  and  seconded  by  Sir  F.  A. 
Abel,  that  the  best  thanks  of  the  meeting  be  given  to  the  President 
for  his  address,  and  that  he  be  requested  to  allow  it  to  be  printed. 
This  resolution  was  unanimously  accepted,  and  the  President  returned 
his  thanks. 

Dr.  Russell,  the  Treasurer,  then  read  Ms  report : — The  income  of 
the  Society  for  the  year  was  about  £3, .569,  the  expenditure  £3,283, 
leaving  a  balance  of  only  £286  ;  about  £2,198  had  been  expended  on 
accoimt  of  the  Journal,  and  about  £440   on  account  of  the  Library. 

Mr.  ]MoxD  proposed,  and  Mr.  ^Iakixs  seconded,  a  vote  of  thanks  to 
the  Treasurer,  to  which  Dr.  Russell  replied. 

Mr.  Feiswell  proposed,  and  Mr.  Gr.  S.  Johnson  seconded,  a  vote  of 
thanks  to  the  Auditors,  Mr.  Makins,  Mr.  R.  H.  Davies,  and  Dr.  P.  F. 
Frankland.     Mr.  ]NrAK:ixs  replied. 

A  vote  of  thanks  to  the  Officers  and  Council  was  then  proposed  by 
Mr.  Waeington,  seconded  by  Mr.  Riley,  and  replied  to  by  Dr.  Arm- 

STEOXG. 

Mr.  Tteer  proposed,  and  Dr.  Japp  seconded,  a  vote  of  thanks  to 
the  Editor,  Sub-Editor,  Abstractors,  and  Librarian.  Mr.  Gbeenawat 
replied. 

Dr.  Plympton  and  !Mr.  E.  W.  Voelcker  were  appointed  scrutineers, 
and  a  Ballot  having  been  held,  the  following  were  declared  elected 
as  Officers  and  Council  for  the  ensuing  year  : — 

President :  Dr.  Hugo  Miiller. 

Vice-Presidents  who  have  filled  the  office  of  President :  Sir  F. 
Abel,  Dr.  Warren  De  la  Rue,  Prof.  Frankland,  Dr.  J.  H.  Gilbert, 
Dr.  J.  H.  Gladstone,  Dr.  A.  W.  Hofmann,  Prof.  Odling,  Dr.  W.  H. 
Perkin,  Sir  Lyon  Playfair,  Sir  Henry  Roscoe,  and  Prof.  A.  W. 
Williamson. 
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Vice-Presidents  :  Mr.  "W.  Crookes,  Prof.  Gr.  D.  Liveing,  Dr.  Schunck, 
Prof.  T.  E.  Thorpe,  Dr.  Tilden,  and  Mr.  Walter  Weldon. 

Secretaries :  Dr.  H.  E.  Armstrong  and  Mr.  John  M.  Thomson. 

Foreign  Secretary  :  Dr.  F.  R.  Japp. 

Treasurer :   Dr.  W.  J.  Russell. 

Ordinary  Members  of  Council :  Dr.  E.  Atkinson,  Mr.  H.  T.  Brown, 
Dr.  Caruelley,  Mr.  Carteighe,  Dr.  F.  Clowes,  Mr.  A.  E.  Fletcher,  Prof. 
G.  C.  Foster,  Mr.  Friswell,  Mr.  Meldola,  Dr.  Messel,  Mr.  Ludwig 
Mond,  and  Mr.  C.  0' Sullivan. 


April  2nd,  18S5.— Dr.  H.  Mtiller,  F.R.S.,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  ]\ressrs.  Edwai-d 
Grindle  Hogg,  Sandringham  Gardens,  Ealing  ;  F.  R.  Mallet,  Calcutta; 
John  A.  Tate,  33,  Selborne  Street,  Liverpool. 

The  following  papers  were  read  : — 

24.  "  On  the  Formation  of  Hyponitrites  from  Nitric  Oxide."  By 
Prof.  Divers  and  T.  Haga. 

An  alkaline  solution  of  potassium  stannite  slowly  absorbs  nitric 
oxide,  and  when  treated  with  silver  nitrate  gives  a  precipitate  fi'om 
which  by  treatment  with  nitric  acid  and  ammonia,  silver  hyponitrlte 
can  be  obtained  in  small  quantity.  Potassium  stannite  in  alkaline 
solution  has  no  action  on  nitrites  and  nitrates.  Ferrous  hydroxide 
treated  with  strong  solution  of  alkali,  becomes  dense,  pulverulent, 
and  pale  grey,  and  in  taking  up  oxygen  does  not  form  any  black 
hydroxide  as  an  intermediate  product.  Ferrous  hydroxide  mixed 
with  potassium  hydroxide  solution,  converts  nitric  oxide,  and  also 
nitrites,  into  ammonia.  It  has  no  action  upon  nitrates  in  presence 
of  much  potassium  hydroxide. 

25.  "  On  the  Existence  of  Barium  and  Lead  Nitrososulphates." 
By  Prof.  E.  Divers  and  T.  Haga. 

Barium  nltrososulphate  can  be  precipitated  from  an  alkali  nitroso- 
salphate  by  barium  hydroxide  if  concentrated  solutions  are  used.  It 
is  soluble  in  water,  and  decomposed  by  acids.  Lead  nltrososulphate 
mixed  with  hydroxide  is  precipitated  from  a  nltrososulphate  solution 
by  adding  basic  acetate  of  lead  to  it. 

Before  this,  attempts  to  form  other  niti'ososulphutes  than  those  of 
the  alkalis  have  proved  unsuccessful. 
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36.  "Notes on  Fractional  Distillation  in  a  Cun'entof  Steam."'  By 
Dr.  M.  G.  Lazarus. 

Difficulty  having  been  experienced  in  tlie  sepai*ation  of  iodo- 
thiotolen  and  iodothioxen  from  toluene  and  xylene  respectively,  owing 
to  the  two  former  compounds  being  almost  totally  decomposed  on  dis- 
tillation even  under  reduced  pressure,  experiments  were  made  to 
ascertain  whether  a  separation  could  be  effected  by  distilling  in  a 
current  of  steam.  Mixtures  of  benzene  and  toluene,  benzene  and 
nitrobenzene,  toluene  and  nitrobenzene,  toluene  and  xylene,  benzene 
and  carbon  bisulpliide,  turpentine  and  nitrobenzene,  and  aniline  and 
nitrobenzene  were  employed.  A  perfect  separation  could  not  in  every 
case  be  effected,  but  the  results  are  so  far  satisfactory  as  to  render  the 
method  of  practical  use,  and  it  was  found  that  pure  iodothiotolen  and 
iodothioxen  could  be  obtained  by  it. 

Discussion. 

Dr.  Pekkin  remarked  that  if  he  understood  the  authors'  remarks 
correctly,  the  methods  employed  would  yield  the  best  results  with 
mixtures  of  liquids  differing  considerably  in  their  densities,  and  stated 
that  this  bad  been  his  own  experience. 

The  Pkesidext  stated  that  his  experience  had  been  similar  to  that 
found  by  Dr.  Perkin. 

27.  "  Derivatives  of  Taurine."     Part  I.     By  J.  AY.  James. 

The  author  has  investigated  the  action  of  mono-,  di-,  and  tri-amines 
on  the  corresponding  salts  of  /i-chlorethanesulphonic  acid,  and  in 
this  way  prepared  mono-,  di-,  and  tri-substituted  derivatives  of 
taurine  (/3-amidoethylsulphouic  acid). 

The  method  consists  in  heating  the  substituted  ammonium  salt  of 
the  acid  with  the  calculated  quantity  of  amine  in  a  closed  tube  for 
ten  hours  at  160°,  when  the  taurine-derivative  is  formed,  mixed  with 
the  hydrochloride  of  the  base.  For  mono-  and  di- derivatives  the  fol- 
lowing method  was  employed  in  separating  the  hydrochloride.  The 
contents  of  the  tnbe  were  treated  with  an  excess  of  barium  hydrate, 
and  steam  was  passed  in  until  all  the  amine  had  distilled  off.  The 
barium  was  then  removed  by  pouring  the  boiling  solution  into  the 
calculated  quantity  of  boiling  dilute  sulphuric  acid  ;  after  filtering 
from  BaSOi,  the  solution  was  evaporated,  leaving  the  substituted 
taurine. 

Trimethyltaurine  being  easily  decomposed  by  dilute  solution  of 
alkalis,  barium  hydrate  could  not  be  employed  ;  it  was,  however, 
readily  obtained  in  a   state  of  purity  by  boiling  the  mixture  of  tri- 
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methyltaurine  and  trimethyl ammonium  clilorlde  with  strong  alcohol, 
which  dissolved  only  the  chloride. 

In  this  manner  ethyl,-  allyl-,  fhemjl-,  dimethyl-,  diethyl-,  methyl- 
phenyl-,  and  trimetlujl-taurines  have  been  prepared.  They  are  beauti- 
f  ally  crystalline  substances,  all  of  which  dissolve  in  water  and  alcohol, 
with  the  exception  of  trimethyltaurine,  which  is  insoluble  in  the 
latter  liquid. 

The  di- substituted  taurines  are  of  special  interest,  as  corresponding 
compounds  in  the  carboxyl  series  are  not  known.  The  mono-  and  di- 
taurines  form  no  compounds  with  acids  or  platinum  chloride,  and  in 
this  I'espect  are  sharply  distinguished  from  the  corresponding  deriva- 
tives of  amido-acetic  and  propionic  acids.  The  mono-  and  di-deriva- 
tives  have  an  acid  reaction  (J.  Lang,  Bull.  Soc.  Chim.  [2],  25,  80). 
Trimethyltaurine  is  perfectly'  neutral  to  litmus. 

The  action  of  cyanamide  has  also  been  studied,  and  phenyltauro- 
cyamine  and  dimethyltaurocyamine  have  been  prepared.  They  are 
crystalline  substances,  soluble  in  water. 

Discussion. 

The  President  remarked  that  as  we  have  in  taurin,  or  amid- 
ethylsulphonic  acid,  the  basic  and  acid  properties  so  nearly  balanced, 
it  might  have  been  expected  that  by  a  farther  introduction  of  alcohol 
radicles  the  alkaline  character  would  become  more  pronounced. 
According  to  the  results  of  the  author,  however,  this  does  not  appear 
to  be  the  case. 

28.  "  On  the  Preparation  of  Ethylene  Chlorothiocyanate  and 
^-Chlorethanesulphonic  Acid."     By  J.  W.  James. 

It  is  found  that  a  m  nch  better  yield  of  the  thiocyanate  is  obtained 
by  distilling  the  product  of  the  action  of  potassium  thiocyanate  on 
ethylene  chlorobromide  under  reduced  pressure. 

Pure  chlorethanesulphonic  acid  can  only  be  prepared  by  treating 
the  barium  salt  with  sulphuric  acid ;  even  when  very  dilute  solutions 
of  the  lead  salt  are  treated  with  sulphuretted  hydrogen,  some  lead 
always  remains  dissolved. 

29.  "  The  Orthovanadates  of  Sodium  and  their  Analogues."  By 
Harr}-  Baker,  Berkeley  Fellow,  Owens  College. 

Though  vanadium  belongs  to  the  phosphorus,  arsenic,  niobium,  and 
tantalum-group  of  elements,  the  number  of  points  of  resemblance 
between  their  compounds  is  not  very  great ;  and  indeed  Mendelejeff 
remarks  that  the  analogues  of  vanadium  are  titanium  and  chromium, 
and  niobium  and  tantalum,  to  which  latter  it  shows  greater  resem- 
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blance  than  to  pliospliorus  ;  anl  Rammelsberg,  after  examining  nume- 
rous vanadates,  coucludes  that  they  cannot  be  compared  with  the 
phosphates.  In  a  previous  paper  to  this  Society  I  described  certain 
unsuccessful  experiments  which  had  for  their  object  the  preparation 
of  fluoxyvanadates  isomorphous  with  the  fluoxyuiobates.  In  order  to 
trace  the  resemblance  between  the  vanadates,  phosphates,  and  arse- 
nates, it  is  evidently  necessary  to  confine  attention  to  the  tribasic 
ortho-salts,  since  acid  ortho-vanadates  cannot  be  prepared,  and  on  the 
other  hand  the  pyro-  and  meta-arsenates  are  not  known  in  the  crys- 
talline state.  The  only  tribasic  orthovanadates,  phosphates  or  arse- 
nates soluble  in  water,  are  those  of  the  two  alkalis  sodium  and  potas- 
sium, and  of  these  only  sodium  is  available,  since  the  potassium  salts 
crystallise  with  great  difficulty.  A  careful  examination  of  the  sodium 
vanadates  was  therefore  undertaken  with  the  view  of  comparison,  and 
with  good  success ;  for  out  of  the  four  hydrates  of  the  above  salt 
described  in  this  communication,  ^-iz. — 

(1.)   Na3Y04.12H,0,  hexagonal  prisms, 
(•2.)  XasYOi.lOH.O,  rhombic  dodecahedra, 
(3.)  NaaVOi-lOHoO,  hexagonal  plates, 
(4.)  Na3Y04.8(?)H>0,  rhombic  plates, 

salts  exist  in  the  phosphorus  and  arsenic  series  exactly  corresponding 
to  three  of  the  vanadates,  viz.,  Nos.  1,  2,  and  4.  Double  salts  of 
sodium  phosphate  with  sodium  fluoride  have  several  times  been 
described,  which  all  crystallise  in  regular  octohedra,  though  remark- 
ably different  compositions  are  ascribed  to  them.  These  descriptions, 
however,  all  apply  to  one  and  the  same  body,  and  it  is  shown  in  the 
paper  that  to  this  there  are  exactly  corresponding  salts  containing  in 
place  of  phosphorus,  arsenic  and  vanadium,  thus :  2Xa3Y04.!N^ar.l9H20. 
From  these  experiments  the  conclusion  is  evident  that  the  salts  of 
vanadic  acid  are  not,  as  would  appear,  entirely  different  to  those 
formed  by  phosphoric  and  arsenic  acids,  but  do  exactly  resemble 
them  in  those  cases  where  corresponding  members  are  known. 

Disccssiox. 
The  President  thought  that  the  arguments  brought  forward  by 
Mendelejeff  and  also  by  Rammelsberg  in  favour  of  placing  vanadium 
along  with  molybdenum  and  chromium,  seem  hardly  strong  enough 
to  assail  the  position  which  Roscoe's  researches  have  assigned  to  it  in 
the  periodic  system,  and  according  to  which  it  is  classed  along  with 
phosphorus  and  arsenic.  The  results  of  the  author's  researches  seem 
to  afford  a  farther  confirmation ;  and,  indeed,  no  other  proof  appears 
in  this  respect  so  convincing  as  the  comparison  of  the  three  minerals 
— pyromorphite,  niimetesite,  and  vanadinite. 
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NOTICE  TO  AUTHORS  OF  PAPERS. 

To  facilitate  the  preparation  of  these  "  Abstracts  of  Proceedings," 
all  authors  are  requested  to  furnish  abstracts  of  their  communications, 
and  to  send  their  papers  so  that  they  may  be  in  the  hands  of  the 
Secretaries,  if  possible,  on  the  Monday  before  the  day  of  meeting. 


Titles  of  Papers  of  interest  to  Chemists  recently  read  before  Societies 
in  the  United  Kingdom  : — 

"  Observations  on  Variations  of  the  Electromotive  Force  between 
Metals  at  High  Temperatures  in  Fused  Salts."     By  Thos.  Andrews. 

Royal  Society  of  London,  March  26th. 
"  On  the   Seat  of  Electromotive  Force  in  a  Voltaic    Cell."      By 
Prof.  0.  G.  Lodge. 

Society  of  Telegraph  Engineers,  March  26th. 


The    next   Meeting    of  the    Society    will   be   held   on    Thursday, 
April  16th,  when  there  will  be  a  ballot  for  the  election  of  Fellows. 
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ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  7.  Session  1884-85. 


April  16tli,  1885.— Dr.  W.  H.  Perkin,  F.R.S.,  Vice-President,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Thomas 
J.  Greenway,  28,  Wilkinson  Street,  Sheffield;  Harry  Haslett,  Chatham 
Brewery,  Chatham;  Arthur  Richardson,  35,  Canynge  Square,  Clifton. 

The  following  papers  were  read  : — 

30.  "A  Crystalline  Tricupric  Sulphate."     By  W.  H.  Shenstone. 

When  crystals  of  copper  sul^ihate  and  a  little  water,  or  the  crystals 
of  copper  sulphate  alone,  are  heated  up  to  temperatures  approaching 
200°  C,  masses  of  minute  emerald-green  crystals  are  formed.  They 
are  insoluble  in  water,  and  give  on  analysis  numbers  which  lead  to 
the  formula  CUSO42CUH2O.,. 

An  account  of  their  chief  characters  is  given. 

Mr.  H.  H.  Miers,  M.A.,  has  examined  and  i-eports  on  their  crystallo- 
graphy. The  crystals  are  on  the  rhombic  system.  They  exhibit  no 
evident  relation  to  brochautite. 

31.  "  A  Modified  Bunsen  Burner."     By  W.  H.  Shenstone. 

A  description  of  a  foi'm  of  Bunsen  bui"ner  in  which  a  ring  of  small 
or  large  flames  can  be  made  to  play  upon  the  crucible  to  be  heated. 
The  arraugement  can  be  adjusted  so  as  to  apply  the  heat,  from  above, 
to  the  surface  of  liquids,  so  that  evaporation,  &c.,  in  analytical  opera- 
tions can  be  more  easily  carried  on  without  spurting.  It  may  also  be 
used  to  ignite  at  any  desired  temperature  in  the  ordinary  way. 

32.  "The  Chlorination  of  Phloroglucoi.'" 

The  author  has  studied  the  chlorination  of  phloroglucoi  in  suspen- 
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sion  in  carbon  tetrachloride,  at  temperatnres  below  zero.  Under  these 
circumstances  be  finds  that  the  chlorination  of  the  phenol  precedes, 
as  a  distinct  stage  in  the  reaction,  the  disruption  of  the  benzene-ring. 
with  formation  of  chloracetic  acids,  which  Hlasiwetz  showed  some 
years  since  to  be  the  ultimate  result  of  the  decomposition.  The 
trichloro-derivative,  C6Cl3(OH)3,  the  formation  of  which  thus  consti- 
tutes the  first  phase  of  the  reaction,  was  obtained  crystallising  with 
SHoO  in  fine  needles.  In  its  properties  and  reactions  it  is  very 
similar  to  the  well  known  tribromophloroglucol,  and  it  is  to  be  con- 
sidered as  the  corresponding  trichloro-derivative.  In  conclusion  the 
author  points  out  the  bearings  of  his  results  upon  the  problems,  as  yet 
only  partially  solved,  of  the  constitutional  relationship  of  the  ti-ioxy- 
benzenes  and  their  derivatives,  to  which  he  is  continuing  to  devote 
attention. 

33.  Note  on  "  The  History  of  Thionyl  Chloride."  By  C.  Schor- 
lemmer,  F.R.S. 

The  author  in  this  note  refers  to  certain  paragi-aphs  of  a  recent 
paper  by  Dr.  Divers  (Ti-ans.,  1885,  205),  relating  to  the  preparation 
of  thionyl  chloride. 

To  the  statements  contained  in  that  paper  the  author  wishes  to 
add  the  following  : — (1.)  Thionyl  chloride  was  first  obtained  by  Hugo 
Schiff,  from  Ki'emer's  product  (Annalen,  102,  111).'  (2.)  Carius  pre- 
pared it  by  heating  a  mixture  of  1  mol.  of  calcium  sulphite  and  2  mols. 
of  phosphorus  pentachloride,  but  could  not,  like  Schiff,  obtain  it  quite 
free  from  phosphorus  oxychloride  (Annaleii,  106,  328. — (3.)  He 
found  that  when  3  mols.  of  calcium  sulphite  are  heated  with,  not 
2,  but  at  least  3  mols.  of  phosphorus  oxychloride,  hardly  any  sulphur 
dioxide  is  formed,  the  product  consisting  of  calcium  phosphate  and 
thionyl  chloride,  which  by  fractional  crystallisation  can  easily  be  sepa- 
rated from  the  excess  of  oxychloride  used  {Annalen,  106,  330). 

34.  "  On  the  Reactions  of  Selenioas  Acid  with  Hydrogen  Sulphide 
and  of  Sulphurous  Acid  with  Hydrogen  Selenide."  By  E.  Diver.s 
and  T.  Shimidzu. 

It  is  true  that  hydrogen  sulphide  precipitates  from  selenious  acid 
under  favouable  conditions  selenium  and  sulphui*  in  the  proportion  of 
one  atom  of  the  former  to  two  of  the  latter,  and  that  hydrogen  sele- 
nide may  precipitate  from  sulphurous  acid,  sulphur  and  selenium  in 
the  proportion  of  one  atom  of  the  former  to  two  of  the  latter :  but  the 
physical  characters  of  the  precipitates  show  that  these  precipitates 
are   raixtui'es,  not    compounds.      In   this  communication   the  authors 
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state  that  in  precipitating  a  hot  solution  of  selenious  acid,  very  much 
sulphur  volatilises  with  the  steam. 

The  authors  find  that,  especially  in  wai-m  solutions,  selenious  acid 
readily  oxidises  hydrogen  sulphide  to  sulphuric  acid.  It  is  therefore 
easy  to  obtain  fi'om  a  solution  of  selenious  acid  a  precipitate  contain- 
ing much  less  than  two  atoms  of  sulphur  to  one  of  selenium. 

Sulphur,  they  find,  instantly  decomposes  moist  hydrogen  selenide. 
forming  hydrogen  sulphide  and  selenium.  From  an  excess  of  sulphur 
dioxide  solution,  hydrogen  selenide  precipitates  pure  selenium.  Hence 
it  is  easy  to  get  a  precipitate  from  sulphurous  acid  containing  far 
more  than  two  atoms  of  selenium  to  one  of  sulphur. 

Attention  is  called  to  the  apparently  forgotten  experiments  of  Ditte. 
He  obtained  an  unstable  compound  of  one  atom  of  selenium  to  one 
atom  of  sulphur,  with  propei'ties  quite  distinct  from  those  of  a 
mixture.  The  authors  believe  this  monosnlphide  to  be  the  only  one 
of  selenium. 

The  preparation  of  a  monoselenide  of  iron,  almost  pure,  is  described  ; 
and  from  this  the  authors  prepared  their  hydrogen  seleuide. 

35.  "  On  a  New  and  Simple  Method  of  Quantitative  Separation  of 
Tellurium  and  Selenium."      By  E.  Divers  and  M.  Shimose. 

It  has  long  been  known  through  Rose  that  the  presence  of  hydro- 
chloric acid  is  essential  to  the  precipitation  of  selenium  by  sulphurous 
acid.  Rose  has  also  pointed  out  that  in  presence  of  dilute  sul- 
phuric acid  selenium  is  preci23itated  by  sulphurous  acid,  but  only 
impei'fectly. 

The  authors  show^  that  in  presence  of  comparatively  concentrated 
sulphuric  acid  the  precij^itation  of  selenium  is  complete  by  sulphurous 
acid.  They  further  find  that  tellurium  is  not  in  the  least  precipitated 
by  sulphurous  acid  in  presence  of  sulpburic  acid  unless  hydrochloric- 
acid  is  also  present,  when  its  precipitation  becomes  complete.  The 
application  of  these  facts  to  the  separation  of  selenium  and  tellurium 
is  obvious.  The  mixed  substances  are  heated  with  concentrated  sul- 
phuric acid,  which  readily  oxidises  them  and  for  the  most  part  dis- 
solves them.  To  the  acid  liquor,  sulphur  dioxide  solution  is  added 
until  the  volume  is  increased  five-fold.  This  precipitates  all  selenium. 
Dilute,  and  filter;  add  hydrochloric  acid  and  more  sulphur  dioxide 
solution,  when  the  whole  of  the  tellurium  will  be  thrown  down.  Test 
analyses  are  given. 


Erratum. — On  page  46  of  the  Abstracts  of  the  Proceedings,  line  18, 
fo7-  "  densities  "  read  "boiling  points." 
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NOTICE  TO  AUTHORS  OF  PAPERS. 

To  facilitate  tbo  preparation  of  these  "  Abstracts  of  Proceedings," 
all  authors  are  requested  to  furnish  abstracts  of  their  communications, 
and  to  send  their  papers  so  that  they  may  be  in  the  hands  of  the 
Secretaries,  if  possible,  on  the  Monday  before  the  day  of  meeting. 


The  next  Meeting  of  the  Society  will  be  held  on  Thursday, 
]\ray  7th,  when  there  will  be  a  ballot  for  the  election  of  Fellows. 
(Important.) 

The  following  paper  will  be  read  : — 

"  On  the  Action  of  the  Copper-Zinc  Couple  on  Organic  Bodies 
(PartX).  Benzyl  Bromide.  By  Dr.  J.  H.  Gladstone,  F.R.S.,  and 
Mr.  Tribe. 


HAEEISON   AND  SONS,  PEINTEBS  IK  ORDIKABY  TO  HEB  MAJESTY,  ST.  MAKTIK's  LANE. 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  8.  Session  1884-86. 


May  7tb,  1885.     Dr.  Hugo  Miiller,  F.R.S.,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Joseph 
Fearon  Burnett,  23,  Alma  Square,  N.W. ;  Alfred  Daniel  Hall,  B.A., 
Baliol  College,  Oxford ;  T.  Vaugban  Hughes,  Holywell,  N.  Wales ; 
Francis  George  N^ewbolt,  Baliol  College,  Oxford ;  Thomas  Goddard 
Nicholson,  All  Saints'  Street,  Norwich;  Duncan  Scott,  Macnair,  Cliff 
Edge,  Higher  Broughton,  Manchester ;  William  Hugh  Spottiswoode, 
4,  Grosvenor  Place,  S.W.  ;  Charles  Johnson  Taylor,  M.A.,  Toppes- 
field  Rectory,  Halstead,  Essex ;  and  Robert  Wallace,  Royal  Agricul- 
tural College,  Cirencester. 

The  following  were  elected  Fellows  of  the  Society  : — 

Messrs.  F.  H.  Alcock,  M.  Cannon,  M.  Dechan,  H.  Follows,  H.  M. 
Freear,  G.  H.  Gemmell,  F.  A.  Geutb,  junior,  G.  M.  Gregory,  W.  B. 
Hards,  E.  G.  Hogg,  C.  F.  Hope,  F.  R.  Mallet,  N.  H.  J.  Miller,  A. 
Milne,  T.  Muskett,  W.  H.  Reid,  R.  E.  Steel,  C.  M.  Stuart,  J.  A. 
Tate  and  W.  P.  Wynne. 

The  following  papers  were  read  : — 

37.  "  On  some  Points  in  the  Composition  of  Soils ;  with  Results 
illustrating  the  Sources  of  Fertility  of  Manitoba  Prairie  Soils."  By 
Sir  J.  B.  Lawes,  Bart.,  LL.D.,  F.R.S.,  F.C.S.  and  J.  H.  Gilbert, 
Ph.D.,  LL.D.,  F.R.S.,  V.P.C.S. 

This  paper  is  a  continuation  of  one  given  by  the  authors  at  the 
meeting  of  the  American  Association,  held  at  Montreal  in  the  autumn 
of  1882,  entitled  "  Determinations  of  Nitrogen  in  the  Soils  of  some 
of  the  Experimental  Fields  at  Rothamsted  and  the  Bearing  of  the 
Results  on  the  Question  of  the  Sources  of  the  Nitrogen  of  our 
Crops." 


The  first  part  of  the  present  paper  consists  of  a  resume  of  the 
previous  one.  It  was  there  shown  that  when  crops  are  grown  year 
after  year  on  the  same  land  without  nitrogenous  manure,  the  produce 
and  the  yield  of  nitrogen  decline  in  a  veiy  marked  degree.  This  is 
the  case  even  when  a  full  minei-al  manure  has  been  applied ;  and  it  is 
the  case  not  only  with  cereals  and  v?ith  root-crops,  but  also  with 
Leguminosoi.  Further,  with  this  great  decline  in  the  annual  yield  of 
nitroo-en  of  these  very  various  descriptions  of  plant,  when  grown 
without  artificial  nitrogenous  supply,  there  is  also  a  marked  decline 
in  the  stock  of  nitrogen  in  the  soil.  Thus,  a  soil-source  of,  at  any 
rate  some  of  the  nitrogen  of  the  crops  was  indicated.  Other  evidence 
was  also  adduced  clearly  pointing  to  the  same  conclusion. 

Next,  that  determinations  of  the  amounts  of  nitrogen  as  nitrate  in 
soils  of  known  history  as  to  manuring  and  cropping,  and  to  a  con- 
siderable depth,  show  that  the  amount  of  niti-ogen  in  the  soil  in  that 
form  is  much  less  after  the  growth  of  a  crop  than  under  corresponding 
conditions  without  a  crop.  It  was  hence  concluded  that  niti^ogen  had 
been  taken  up  by  the  plant  as  nitrate.  In  the  case  of  gramineous 
crops  and  some  others,  the  evidence  points  to  the  conclusion  that  most, 
if  not  the  whole,  of  the  nitrogen  is  so  taken  up  from  the  soil.  It  is  also 
clear  that  some,  at  any  rate,  of  the  nitrogen  of  Leguminosce  has  the 
same  source;  and  the  results  are  in  favour  of  the  supposition  that  in 
some  of  the  cases  the  whole  of  it  might  be  so  accounted  for.  Still  it 
is  admitted  that,  in  other  cases,  this  seemed  doubtful. 

The  conditions   and  the  results  of  a  large  number  of  new  experi- 
ments are  next  described.     It  is  found  that  there  is  very  much  more 
nitrogen  as  nitrate,  in  soils  and   subsoils,  down  to  the  depth  of  108 
inches   where  leguminous  than  where  gramineous  plants  have  grown. 
The  results  point  to  the  conclusion  that  under  the  influence  of  legu- 
minous growth  and  crop-residue,  especially  in  the  case  of  strong  and 
deep-rooted  plants,  the  conditions  are  more  favourable  for  the  develop- 
ment and  distribution  of  the  nitrifying  organism;  and  if  this  view 
be  confirmed,  an  important  step  would  be  gained  towards  the  more 
complete  explanation  of  the  sources  of  the  nitrogen  of  the  Leguminosce, 
which  assimilate  a  very  large  quantity  of  nitrogen,  inducing,  as  above 
supposed,  the  nitrification  of  the  nitrogen  of  the  subsoil,  which  may 
thus  become  the  source  of  the  nitrogen  of  such  crops.    An  alternative 
obviously  is,  that  the  plants  might  still  take  up  nitrogen  from  the 
subsoil,  but  as  organic  nitrogen,  and  not  as  nitrate.     There  is,  how- 
ever, no  direct  experimental  evidence  in  favour  of  such  a  view,  whilst 
some  physiological  considerations,  which  are  discussed,  seem  to  be 
against  it.      Again,  results  show  that  the  soil  and  subsoil  contain 
less  nitrogen  as  nitrate  after  the  growth  of  good  crops  of  Vicia  sativa 
than  where   the  more   shallow-rooted  Trifolium  repens  fails  to  grow. 


J 


57 

This  is  fui^thei*  evidence  that  the  Leguminosce  take  up  nitrogen  as 
nitrate ;  and  in  the  experiments  in  question  the  deficiency  of  nitric 
nitrogen  in  the  soil  and  subsoil  of  the  Vicia  saliva  plots  compared 
with  the  amount  in  those  of  the  Trifolium  repens  plot  to  the  depth 
examined,  is  sufficient  to  account  for  a  large  proportion  of  the  nitrogen 
estimated  to  be  contained  in  the  Vicia  crops. 

Other  experiments  are  quoted,  which  bear  less  directly  on  the  point, 
the  results  of  which  are,  however,  accordant ;  and  they  at  the  same 
time  afiord  illustrations  of  the  loss  of  nitrogen  that  the  land  may 
sustain  by  fallow  in  a  wet  season,  and  therefore  of  the  benefits  arising 
from  the  ground  being  covered  with  a  crop  which  takes  up  the  nitrate 
as  it  is  produced.  To  conclude  on  this  part  of  the  subject,  it  may  be 
considered  established  that  much,  at  any  rate,  of  the  nitrogen  of  crops 
is  derived  from  the  stores  within  the  soil,  and  that  much,  and  in  some 
cases  the  whole,  of  the  nitrogen  so  derived  is  taken  up  as  nitrates. 

This  leads  the  authors  to  the  consideration  of  the  second  part  of 
their  subject,  namely,  the  sources  of  fertility  of  some  Manitoba  prairie 
soils. 

Soils  from  Portage  la  Prairie,  fi-om  the  Saskatchewan  district,  and 
from  near  Fort  EUice,  were  first  examined.  They  proved  to  be  about 
twice  as  rich  in  nitrogen  as  the  average  of  arable  soils  in  Great 
Britain,  and  perhaps  about  as  rich  as  the  average  of  the  surface  soil 
of  permanent  pasture  land. 

Four  other  Manitoba  soils  were  examined  in  greater  detail.  One 
was  from  Kiverville,  44  miles  west  of  Winnipeg,  the  second  from 
Brandon,  the  third  from  Selkirk,  and  the  fourth  from  Winnipeg  itself. 
These  soils  show  a  very  high  percentage  of  nitrogen  ;  that  from  Niver- 
ville  nearly  twice  as  high  a  percentage  as  in  the  first  6  or  9  inches 
of  ordinary  ai-able  land,  and  about  as  high  as  in  the  surface  soil  of 
pasture  land  in  Great  Britain.  The  soil  from  Brandon  is  not  so  rich 
as  that  from  Niverville ;  still  the  first  12  inches  of  depth  is  as  rich  as 
the  first  6  or  9  inches  of  good  old  arable  lands.  The  soil  from  Selkirk 
shows  an  extremely  high  percentage  of  nitrogen  in  the  first  12  inches, 
and  in  the  second  12  inches  as  high  a  percentage  as  in  ordinary 
pasture  surface  soil.  Lastly,  both  the  first  and  second  12  inches  of 
the  soil  from  Winnipeg  are  shown  to  be  very  rich  in  nitrogen ;  richer 
than  the  average  of  old  pasture  surface  soil. 

The  question  arises — how  far  the  nitrogen  in  these  soils  is  susceptible 
of  nitrification  and  so  of  becoming  easily  available  to  vegetation.  The 
soils  and  subsoils  were  placed  in  shallow  dishes,  covered  with  plates 
of  glass,  kept  under  proper  conditions  of  temperature  and  moisture 
for  specified  pei'iods,  extracted  from  time  to  time,  and  the  nitric 
nitrogen  determined  in  the  extracts. 

The  periods  were  never  less  than  twenty-eight  days,  and  sometimes 
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more.  The  rate  of  nitrification  declined  after  the  third  and  fourth 
periods.  There  was  a  very  mai^ked  increase  in  the  i-ate  of  nitrification 
in  the  subsoils  during  the  eighth  period  compared  with  the  seventh, 
there  having  been  added  only  as  much  as  a  tenth  of  a  gram  of  garden 
soil  containing  nitrifying  organisms.  This  result  is  of  much 
interest,  affording  confirmation  of  the  view  that  the  nitrogen  of  sub- 
soils is  subject  to  nitrification,  if  only  under  suitable  conditions,  and 
that  the  growth  of  deep-rooted  plants  may  favour  nitrification  in  the 
lower  layers. 

Records  show  that  the  rich  prairie  soils  of  the  North-west  are  com- 
petent to  yield  large  crops  ;  but  under  existing  conditions  they  certaiuly 
do  not  on  the  average  yield  amounts  at  all  commensurate  with  their 
richness  compared  with  the  soils  of  Great  Britain,  which  have  been 
under  arable  cultivation  for  centuries.  That  the  rich  prairie  soils  do 
not  yield  more  produce  than  they  do,  is  due  partly  to  climate,  but 
largely  to  scarcity  of  labour,  and  consequent  imperfect  cultivation, 
and  too  luxuriant  a  growth  of  weeds;  and  until  mixed  agriculture, 
with  stock  feeding,  can  be  had  recourse  to,  and  local  demand  arises, 
the  burning  of  the  straw,  and  deficiency  or  waste  of  manure,  are 
more  or  less  inevitable,  but  still  exhausting  practices.  So  long  as 
land  is  cheap  and  labour  dear  some  sacrifice  of  fertility  is  unavoidable 
in  the  process  of  bringing  these  virgin  soils  under  profitable  cultiva- 
tion ;  and  the  only  remedy  is  to  be  found  in  increase  of  population. 
Still  the  fact  should  not  be  lost  sight  of,  that  such  practices  of  early 
settlement,  however  unavoidable,  do  involve  serious  loss  of  fertility. 

A  table  has  been  prepared  showing  the  comparative  characters,  as 
to  percentage  of  nitrogen  and  carbon,  of  exhausted  arable  soils,  of 
newly  laid  down  pasture,  and  of  old  pasture  soils,  at  Rothamsted ; 
also  of  some  other  old  arable  soils  in  Great  Britain ;  of  some  Illinois 
and  Manitoba  prairie  soils  ;  and  lastly,  of  some  very  rich  Russian 
soils.  A  comparison  of  the  figures  leaves  no  doubt  that  a  rich  virgin 
soil,  or  a  permanent  pasture  surface  soil,  is  characterised  by  a 
relatively  high  pei'centage  of  nitrogen  and  carbon.  On  the  other 
hand,  soils  which  have  long  been  under  arable  culture  are  much  poorer 
in  these  respects ;  whilst  arable  soils  under  conditions  of  known  agri- 
cultural exhaustion  show  a  very  low  percentage  of  nitrogen  and 
carbon,  and  a  low  relation  of  carbon  to  nitrogen. 

In  conclusion,  the  authors  said  it  had  been  maintained  by  some  that 
a  soil  was  a  laboratory  and  not  a  mine  ;  but  not  only  the  facts  adduced 
by  them  in  this  and  former  papei'S,  but  the  history  of  agriculture 
throughout  the  world,  so  far  as  it  was  known,  clearly  show  that  a 
fertile  soil  is  one  which  had  accumulated  within  it  the  residue  of  ages 
of  previous  vegetation;  and  that  it  became  infertile  as  this  residue 
was  exhausted. 
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38.  "  Researches  ou  the  Relation  between  the  Molecular  Structure 
of  Carbon  Compounds  and  tbeir  Absorption  Spectra."  By  Professor 
W.  N.  Hartley,  F.R.S. 

In  continuation  of  the  autlior's  previous  researches  (Trans.,  1881, 
57 — 60  and  111 — 128  ;  1883,  676 — 678),  measurements  have  been 
made  of  the  wave-lengths  of  the  rays  absorbed  by  the  following- 
substances  : — 

1.  Aromatic    hydrocarbons :       benzene,     the     three     xylenes    and 

naphthalene. 

2.  Aromatic   tertiary    bases    and    their  salts  :    pyridine,    picoline, 

quinoline  and  their  hydrochlorides. 

3.  Addition  products  of  tertiary  bases  and  salts :  piperidine,  tetra- 

hydroquinoline  and  its  hydrochloride. 

4.  Primary  aromatic  bases  or  amido-derivatives  and  salts  thereof : 

ortho-  and  para-toluidine  and  their  hydrochlorides. 

In  the  preparation  of  solutions,  a  milligram-molecule,  that  is,  the 
molecular  weight  in  milligrams,  was  dissolved  in  20  c.e.  of  a  diactinic 
solvent,  and  made  up  to  a  given  volume,  generally  20  c.c.  In  this  way 
molecular  weights  were  made  to  occupy  equal  volumes.  Photographs 
of  the  absorption  spectra  were  taken  through  definite  thicknesses 
of  solution.  The  lines  of  tin,  lead  and  cadmium  were  used  as 
references  ;  the  positions  of  the  bands  were  measured  on  the  photo- 
graphs by  means  of  an  ivory  rule  divided  into  hundredths  of  an  inch, 
and  those  measurements  were  reduced  by  means  of  two  curves  to 
oscillation  frequencies  and  wave-lengths.  As  far  as  possible,  the 
absorption  curves  are  drawn  to  a  uniform  scale.  These  curves 
indicate  the  molecular  actinic  absorption  of  each  substance. 

The  following  deductions  are  drawn  : — 

WJien  an  atom  of  nitrogen  is  suhstituted  for  an  atom  of  carhotb  in  the 
benzene  or  naphthalene  nucleus,  the  property  of  selective  absorption  is  still 
retained. 

When  the  coridensation  of  the  carbon  and  nitrogen  in  the  -molecule  of 
a  benzenoid  compound  or  tertiary  base  is  modified  by  the  addition  of  an 
atom  of  hydrogen  to  each  atom  of  carbon  and  nitrogen,  the  poiver  of 
selective  absorption  is  destroyed. 

When  the  condensation  of  the  carbon  in  quinoline  is  modified  by  the 
combination  therewith  of  four  atoms  of  hydrogen,  the  intensity  of  the 
selective  absorption  is  reduced  and  is  not  destroyed. 

A  very  pure  specimen  of  quinoline  from  coal-tar  gave  an  absorption 
curve  identical  with  that  of  quinoline  prepared  synthetically  by 
Skraup's  method.  It  may  further  be  added  that  molecular  actinic 
absorption  of  a  salt  is  different  from  that  of  the  organic  base  which  it 
contains,  although  the  acid  exei'ts    no  absorptive    power   by   itself. 
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Sometimes  the  differeuce  is  very  great,  but  the  area  included  by  the 
cui've  of  the  salt  is  always  less  than  that  of  the  base.  Molecules 
vibrate  as  wholes  or  units,  aud  the  fundamental  vibrations  give  rise  to 
secondary  vibrations  which  stand  in  no  obvious  relation  to  the 
chemical  constituents  of  the  molecule,  whether  these  be  atoms  or 
smaller  molecules.  Hence  it  appears  that  a  molecule  is  a  distinct  and 
individual  particle  which  cannot  be  truly  represented  by  our  usual 
chemical  formulae,  since  these  only  symbolise  certain  chemical 
reactions  and  physical  properties,  and  fail  to  express  any  relation 
between  physical  and  chemical  properties. 

39.  "  Researches  on  the  Action  of  the  Copper-zinc  Couple  on 
Organic  Bodies."  Pai*t  X.  Beuzjl  Bromide.  By  Dr.  J.  H.  Glad- 
stone, F.R.S.,  and  Alfred  Tribe. 

The  authoi'S  have  extended  their  previous  reseai'ches  on  the  action 
of  the  copper-zinc  couple  on  organic  bodies  to  compounds  of  the 
aromatic  sei'ies.  Ortho-  and  para-bromotoluene  are  not  attacked  by 
the  couple,  but  the  isomeric  benzyl  bromide,  CTHvBr,  is  very  readily 
acted  upon.  So  rapid  indeed  is  the  action  that  it  is  necessary  to 
operate  with  only  very  small  quantities  at  a  time.  Some  bromide  of 
zinc  is  formed,  but  the  main  products  are  bromhydric  acid  and  two 
apparently  difi'erent  resin-like  bodies,  the  one  soluble  aud  the  other 
insoluble  in  ether,  which  become  viscid  at  a  little  above  the  ordinaiy 
temperature,  and  are  decomposed  on  distillation.  Though  no  speci- 
men was  obtained  pure,  combustions  indicated  that  they  were  hydro- 
carbons of  the  empirical  composition  CtHs,  and  this  was  supported 
by  evidence  derived  from  their  specific  refraction  and  dispersion.  It 
is  proposed  to  name  them  a-  and  /3-benzylene.  The  bromo-  and 
nitro-compounds  are  uucrystallisable  bodies. 

In  the  presence  of  ether  the  reaction  is  very  different.  The  zinc  is 
dissolved  in  a  larger  proportion  than  would  be  necessary  to  form 
ZnBr2 ;  in  fact,  the  proportion  of  zinc  to  bromine  is  very  constantly 
1  :  1"6.  The  organic  zinc  compound  was  not  isolated,  but  it  is  de- 
composed by  water  with  the  foi'mation  of  zinc  hydroxide,  zinc  brom- 
ide and  toluene.  When  the  compound  is  strongly  heated,  dibenzyl 
also  separates  from  it. 

Ill  the  presence  of  absolute  alcohol  the  reaction  takes  another  form. 
Toluene,  CtHs,  is  produced  and  a  bromo-zinc  organic  compound, 
doubtless  bromoethylate  of  zinc,  ZnBr.OCjHj.  Some  dibenzyl  was 
also  formed. 

In  the  i^resence  of  icater  the  action  was  slow  at  the  ordinaiy  tempera- 
tui'e.  The  benzyl  bromide  was  found  to  be  mainly  resolved  into 
dibenzyl  and  zinc  bromide,  but  some  toluene  and  zinc  oxybromide 
were  also  produced. 
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One  or  two  other  compounds  formed  in  smaller  quantities  were 
partially  examined,  but  the  investigation  was  not  carried  further 
on  account  of  the  extremely  noxious  character  of  the  vapour  of  the 
original  substance. 

40.  "  On  the  Selective  Alteration  of  the  Constituents  of  Cast  Iron." 
By  Thomas  Turner,  Assoc.  R.S.M. 

The  paper  contains  an  account  of  some  experiments  undertaken 
with  a  view  of  removing  manganese  from  a  sample  of  silicon  pig- 
iron  containing  Silicon,  9*80  ;  Manganese,  1'95  ;  Total  carbon,  1'81. 

The  iron  was  fused  with  various  substances  and  the  resulting  metal 
analysed.  Since  manganese  is  more  readily  oxidised  than  iron,  it  was 
expected  that  ferrous  silicate  would  have  removed  the  manganese, 
leaving  the  other  constituents  unchanged.  It  was  found,  however,  that 
ferrous  silicate  produced  no  alteration  in  the  relative  amounts  of 
silicon  and  manganese  present. 

Other  materials  were  employed,  rich  either  in  silica  or  oxide  of 
iron,  and  the  author  concludes  that  the  active  agent  in  the  oxidation 
of  manganese  is  fennc  oxide  ;  that  it  is  not  possible  by  either  of  the 
methods  employed  to  remove  one  constituent  without  materially  alter- 
ing the  amounts  of  the  others  present ;  and  that  iron  of  a  definite 
composition  may  be  best  obtained  by  starting  with  a  pure  metal  and 
adding  the  desired  constituents. 

41.  "  On  the  Existence  of  Nitrous  Anhydride  in  the  Gaseous  State." 
By  Prof.  Gr.  Lunge. 

The  experiments  made  by  Ramsay  and  Cundall  on  this  point  are 
not  conclusive,  as  their  methods  are  not  free  from  objections,  and  the 
argument  based  upon  the  determination  of  vapour-densities  is  a  very 
uncertain  one  in  this  case.  On  the  other  hand,  the  author  has  long 
ago  furnished  proof  of  the  existence  of  N2O3  as  gas,  by  showing  that 
a  vapour  possessing  that  composition  is  only  partially  converted  into 
N2O4  even  when  mixed  with  a  tenfold  excess  of  oxygen,  and  at 
temperatures  ranging  between  4°  and  150°  C.  When  liquid  IS'oOa 
evaporates,  partial  dissociation  certainly  takes  place,  but  only  to  a 
comparatively  small  extent.  This  view  is  also  supported  by  the 
researches  on  the  vitriol- chamber  process,  latterly  made  by  the  author 
in  conjunction  with  Xaef. 

42.  "On  the  Reaction  between  Nitric  Oxide  and  Oxygen  under 
varying  conditions."     By  Prof.  G.  Lunge. 

Experimental  evidence  is  given  for  the  following  conclusions  : — 
1.  That  when  nitric  oxide  is  mixed  in  the  dry  state  with  an  excess 
of  oxygen  they  combine  exclusively,  or  nearly  so,  to  form  N2O4. 
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2.  Dry  NO  and  O2,  with  an  excess  of  the  former,  yield  a  larg-c  pro- 
poi-tion  of  N,.03  along  with  N0O4,  both  in  the  state  of  gas. 

3.  In  the  presence  of  water,  NO  in  the  presence  of  an  excess  of  O^ 
is  altogether  converted  into  HNO3. 

4.  If  NO  and  Oi  meet  in  the  presence  of  concentrated  sulphuric 
acid,  neither  N0O4  nor  HNO3  is  formed,  even  with  the  greatest  excess 
of  oxygen  ;  but  the  reaction  is — 

4SO4H0  +  4N0  +  0,  =  4S02(OH)(ONO)  +  2HoO. 

The  bearing  of  these  facts  on  the  theoi-y  of  the  vitriol-chamber  pro- 
cess is  then  discussed.  The  author  considers  that  N^Oa,  and  not  NO 
as  hitherto  assumed,  is  the  carrier  of  oxygen,  and  that  as  long  as  any 
appreciable  quantity  of  SO2  is  present,  no  nitric  oxide  is  formed, 
the  following  being  the  reactions  whereby  the  sulphuric  acid  is 
formed : — 

2S0.,  +  N2O3  +  0.  +  H2O  =  2S02(OH)(0,N) 
2S0o(0H)(0,N)  +  HoO  =  2SO.(OH)2  -f  N2O3. 

Discussion. 

Dr.  Armstroxg  said  that  he  had  always  been  of  opinion  that 
Prof.  Lunge's  experiments  could  not  be  accepted  as  establishing  the 
existence  of  N2O3  as  gas.  The  fact  that  NO  acts  upon  nitric  acid  in 
presence  of  sulphuric  acid,  reducing  it  to  the  nitrous  state,  vitiates 
the  results  in  those  cases  in  which  the  gases  were  passed  into  sul- 
phuric acid,  the  amount  of  nitric  and  nitrous  nitrogen  in  the  solutions 
thus  obtained  being  then  determined.  Lunge  admits  that  NO  does 
so  act,  and  yet  continues  to  employ  the  method.  It  is  unimportant 
whether  or  no  the  action  be  readily  effected  to  the  full  extent ;  if  such 
an  action  take  place  at  all,  the  method  is  necessarily  faulty,  and  there- 
fore inapplicable  to  the  differentiation  of  mixtures  of  N-Oi  with  NO 
from  N2O3.  Lunge's  expei'iments  described  in  Dlngl.  polyt.  J.,  233, 
68,  are  not  only  subject  to  this  criticism,  but  it  is  also  probable  that 
with  the  ai^rangement  he  employed  the  gases  never  became  thoroughly 
mixed ;  on  passing'  NO  and  air  through  a  similar  apparatus,  Dr.  Arm- 
strong had  found  this  actually  to  be  the  case.  Lunge  and  Naef's 
observations  on  the  composition  of  the  chamber  gases  were  a  com- 
plete riddle  to  him.  It  appeared  almost  incredible  that  the  oxidised 
nitrogen  could  exist  entirely  as  N2O3,  in  presence  of  a  large  excess  of 
oxygen,  SO2  and  NO  being  absent.  Experiments  on  the  behaviour  of 
NO  towards  oxygen  in  presence  of  third  bodies,  however  valuable  in 
themselves,  could  not  be  accepted  as  throwing  any  light  on  the 
question  at  issue. 
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I.  DonaUuns. 

Third  Annual  Report  of  the  United  States  Greological  Survey;  4to. 
Washington,  1883  :  from  the  Director. 

Report  of  the  Director  of  the  Mint  on  the  Production  of  Precious 
Metals  in  the  United  States  in  1883 ;  Washington,  1884  :  from  the 
Director. 

Report  of  the  United  States  National  Board  of  Health  for  1882  ; 
Washington,  1883  :  from  the  Director. 

Geology  of  the  Comstock  Lode  and  the  Washoe  District  (Mono- 
graphs of  the  U.S.  Geological  Survey,  vol.  III).  By  G.  F. 
Becker.     4to. 

Atlas  to  same.    Large  folio.    Washington,  1882  :  from  the  Director. 

Elementary  Nitrogen  and  the  Synthesis  of  Ammonia.  By  G.  S. 
Johnson  ;  London,  1885  :  from  the  Author. 

Familiar  Lessons  on  Food  and  Nutrition.  By  T.  Twining  ;  London, 
1882:  from  the  Author. 

II.  By  Purcfiase. 

Anleitung  zur  Qualitaliven  Chemischen  Analyse.  Yon  C.  R.  Fre- 
senius  ;  15te  auflage,  Iste  abth  :  Braunschweig,  1885, 

Graham-Otto's  Ausfiihrliches  Lehrbuch  der  Chemie,  Erster  Band. 
Iste  Abth.  Physikalischer  Lehren.  Von  A.  Winkelmann  : 
Braunschweig,  1885. 

Documents  sur  les  Falsifications  des  Matieres  Alimentaires,  et  sur 
les  Travaux  du  Laboratoire  Municipal.  2rae  Rapport.  4to.  Paris,  1885. 


Titles  of  Papers  of  interest  to  Chemists  recently  read  before  Societies 
in  the  United  Kingdom  : — 

"  On  the  Fibrin-yielding  Constituents  of  the  Blood."  By  Dr.  Wool- 
dridge, 

"  The  Essential  Nature  of  the  Colouring  of  Phytophagous  Larvae 
(and  their  Pupee)  ;  with  an  Account  of  some  Experiments  upon  the 
relation  between  the  Colour  of  such  Larvse  and  that  of  their  Food- 
plants."     By  E.  B.  Poulton. 

"  Further  Observations  on  Enterochlorophyll  and  Allied  Pigments." 
By  Dr.  C.  A.  MacNunn. 

"A  Study  of  the  Thermal  Properties  of  Ethyl  Alcohol."  By 
Dr.  W.  Ramsay  and  Dr.  Sidney  Young. 

"  On  the  Solubility  of  Calcium  Sulphate  in  Water  in  the  presence 
of  Chlorides."     By  Prof.  Tilden,  F.R.S.,  and  W.  A.  Shenstone. 

"  Contributions  to  the  Chemistry  of  Cldorophyll."  By  E.  Schunck, 
F.R.S. 
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"  On  the  Electric  Resistance  of  a  New  Alloy  named  Platinoid." 
By  J.  T.  Bottomley. 

Royal  Society  of  London,  April  16tli,  23i'd,  30tli ;  May  7th. 

"  On  Chlorophyll  from  the  Deep  Sea."  By  Prof.  W.  N.  Hartley, 
F.R.S. 

"  On  Papers  by  Messrs.  Haas,  Cleve  and  Lecoq  de  Boisbaudran, 
on  the  Production  of  Peroxides  by  means  of  Peroxide  of  Hydrogen." 
By  J.  Gibson,  Esq.,  Ph.D. 

"  On  Supersaturation."     By  W.  W.  J.  Nicol,  Esq. 

Royal  Society  of  Edinburgh,  April  6th. 

"  Address  of  Dr.  Percy,  F.R.S. ,  the  President  of  the  Iron  and  Steel 
Institute." 

"  On  the  Blast  Furnace  Value  of  Coke  from  which  the  Products  of 
Distillation  have  been  Collected."     By  Mr.  I.  Lowthian  Bell,  F.R.S. 

"  On  more  Recent  Results  obtained  Avith  the  Simon-Carves  Coke 
Ovens,  especially  as  regards  Coal  Tar."     By  Mr.  "Watson  Smith. 

"  On  the  Simon-Carves  Coking  Process."     By  Mr.  Henry  Simon. 

"  Note  with  Reference  to  the  Methods  proposed  for  Coking  Coal 
and  recovering  Volatile  Matter."     By  Prof.  Armstrong. 

"  The  Properties  of  Malleable  Iron  deduced  from  its  Microscopic 
Structure."     By  Dr.  H.  Wedding. 

"  On  the  Microscopic  Structure  of  Steel."     By  Dr.  Sorby,  F.R.S. 

"  On  Natural  Gas,  and  its  Utilisation  for  Manufacturing  Purposes 
in  the  United  States."     By  Mr.  A.  Carnegie,  New  York,  U.S.A. 

"  On  a  Modified  Type  of  the  Siemens  Gas-producer,  whereby  the 
Gases  are  Enriched  and  the  Bye-products  Recovered."  By  Mr.  J.  Head. 
Iron  and  Steel  Institute,  May  6th,  7th,  8th. 

"  On  the  Conversion  of  Heat  into  Useful  Work.  (4th  Lecture.)  By 
W.  Anderson. 

"  The  Chemistry  of  Ensilage."     By  F.  J.  Lloyd. 

"  Researches  on  Silk  Fibre."     By  T.  Wardle. 

Journal  of  the  Society  of  Arts,  May  1st. 


At  "the  next  Meeting,  on  May  21st,  the  following  papers  will  be 
read  : — 

"  Spectroscopic  Observations  on  dissolved  Cobaltous  Chloride."  By 
Dr.  W.  J.  Russell. 

"  Colorimetric  Method  for  the  Estimation  of  Iron."  By  Andrew 
Thomson. 

"  Some  Sulphur  Compounds  of  Calcium."     By  V.  H.  Veley. 

Dr.  Klein  is  tmforhmately  tmahle  to  deliver  Ms  promised  Lecture. 

UAEEISON  AND  SONS,  PEINTEES  IN  OEDINAET  TO  HEE  MAJESTY,  ST.  MAETIN'S  LANE. 
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May  21st,  1885.     Dr.  Hugo  Miiller,  F.R.S.,  President,  in  the  Chair. 

Messrs.  E.  G.  Amphlett  and  E.  G.  Hogg  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Thomas 
Cradock  Hepworth,  32,  Cantlowes  Road,  Camden  Square,  N.W. ; 
Leonard  de  Koningh,  40,  Methley  Street,  S.E. ;  Charles  Lauger,  43, 
Burton  Crescent,  W.C.  ;  James  Sharp,  The  Towers,  Low  Moor,  near 
Bradford  ;  James  Pender  Smith,  12,  Bromley  Road,  Lee,  S.E. 

The  following  papers  were  read  : — 

43.  "  A  Colorimetric  Method  for  Determining  small  Quantities  of 
Iron."     By  Andrew  Thomson,  M.A.,  B.Sc. 

The  author  has  applied  the  well-known  thiocyanate  reaction  of 
ferric  salts  to  the  quantitative  determination  of  small  quantities  of  iron. 
The  method  is  almost  universally  apphcable,  silver  and  copper,  and  in 
some  cases  cobalt,  being  the  only  common  metals  that  interfere.  To 
perform  the  analysis,  a  weighed  quantity  of  substance  is  dissolved  in 
acid,  the  excess  of  acid  driven  off  by  evaporation,  the  iron,  if  neces- 
sary, converted  into  ferric  salt  by  means  of  potassium  permai  janate, 
and  finally  the  solution  is  diluted  to  1  litre.  Into  each  of  two  similar 
cylinders,  5  c.c.  of  dilute  chlorhydric  or  nitric  acid  (1  :  5),  and  15  c.c. 
of  potassium  thiocyanate  solution  (containing  40  grams  per  litre)  are 
poured,  and  to  one  a  m.easured  bulk  of  the  solution  to  be  tested  is 
added;  both  cylinders  having  been  filled  up  to  the  same  height 
with  distilled  water,  a  standard  solution  of  ferric  salt  containing 
O'OOOl  gram  Fe  per  c.c.  is  added  to  the  other  cylinder  in  quantity 
sufficient  to  produce  a  colour  matching  that  in  the  cylinder  containing 
the  substance  under  examination. 
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Discussion. 

Dr.  Percy  Fraxklaxo  said  thai  he  had  been  in  the  habit  for  several 
years  past  of  using  such  a  method  to  determine  minute  amounts  of 
iron  in  water. 

Prof.  Cr.owKS  remarked  that  it  would  be  important  to  employ  a 
constfint  amount  of  acid,  and  that  the  presence  of  mercuric  chloride 
was  especially  to  be  avoided. 

44.   "  On  some  Sulphur  Compounds  of  Calcium."     By  V.  H.  Veley. 

To  prepare  calcium  sulphide  iu  the  dry  way,  pui'e  calcium  oxide, 
hydrated  iu  an  atmosphere  free  from  carbonic  anhydride,  was  intro- 
duced into  a  suitable  apparatus  and  heated  in  a  current  of  hydrogen 
sulphide  at  a  temperature  of  80'',  the  water  eliminated  in  the  course 
of  the  change  being  collected  in  a  drying  tube.  Starting  with  known 
weights  of  calcium  hydroxide,  known  weights  of  water  and  of  cal- 
cium sulphide  retaining  a  small  proportion  of  water  were  obtained, 
and  on  adding  the  latter  quantity  as  determined  by  analysis  to  the 
former  quantity  collected  in  the  drying  tube,  it  was  found  that  the 
reaction  expressed  in  the  equation  Ca(0H)2  +  H;S  =  CaS  +  2TT2O 
was  practically  realised. 

It  was  observed  that  dry  calcium  oxide  is  not  acted  upon  by  dry 
hydrogen  sulphide,  and  thus  another  instance  is  presented  of  the 
inability  of  two  substances  or  elements  to  directly  combine  or  react 
without  the  intervention  of  a  third  substance  or  element. 

Anhydrous  calcium  sulphide  is  a  white  powder  when  freshly  pre- 
pared, but  quickly  turns  yellow  from  the  formation  of  oxidised  pro- 
ducts. 

To  prepare  calcium  hydrosulphide  in  the  wet  way,  known  weights 
of  calcium  oxide  were  added  to  known  weights  of  water  saturated 
with  hydrogen  sulphide  at  ordinary  temperature,  and  a  current  of  the 
gas  passed  through  the  liquid  until  the  calcium  oxide  was  dissolved ; 
the  water  evaporated  by  the  passage  of  the  gas  was  collected  in  a 
drying  tube.  The  gain  in  weight  of  the  solution,  together  with  the 
collected  water,  less  the  known  weights  of  calcium  oxide,  gives  the 
weight  of  hydrogen  sulphide  absorbed.  The  atomic  ratio  of  calcium 
to  sulphur  in  the  resultant  solution  was  determined.  It  was  found 
that  for  solutions  not  containing  more  than  25  per  cent,  of  calcium 
hydrosulphide  (reckoned  as  anhydrous)  the  reaction  which  took  place 
is  represented  by  the  equation  CaO  -|-  2H2S  =  Ca(SH)3  -|-  H2O. 

Calcium  sulpJiocarhonate  was  prepared  by  passing  hydrogen  satu- 
rated with  the  vapour  of  carbon  disulphide  into  water  in  which 
calcium  sulphide  was  suspended.     A  red  solution  was  produced,  the 
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properties  of  which  accorded  with  those  noticed  by  Berzelius.  From 
this  a  red  crystalline  material  separated  on  evaporation,  approximately 
represented  by  the  formula  Ca(OH)2CaCS3,70H2. 

Dry  calcium  sulphide  does  not  absorb  carbon  disulphide,  and  it  is 
essential  to  add  relatively  large  quantities  of  water  to  ensure  the 
absorption.  When  a  solution  of  calcium  hydrosulphide  is  submitted 
to  a  current  of  hydrogen  saturated  with  the  vapour  of  carbon  disul- 
phide, hydrogen  sulphide  is  at  first  given  off  with  precipitation  of 
calcium  hydroxyhydrosulphide,  HS-Ca'OH  ;  the  absoi'ption  of  carbon 
disulphide  commences  only  when  the  precipitation  of  this  last  sub- 
stance is  practically  completed.  Calcium  hydroxyhydrosulphide  is 
presumably  the  absorbent  of  carbon  disulphide  in  the  material  pre- 
pared in  the  gasworks  by  passing  coal-gas  contaminated  with  hydrogen 
sulphide  into  slaked  lime. 

45.  "  Spectroscopic  Observations  on  Dissolved  Cobaltous  Chloride." 
By  Dr.  W.  J.  Russell,  F.R.S. 

The  characteristic  absorption-spectrum  given  by  cobaltous  chloi'ide 
after  dissolution  in  such  media  as  pure  and  dry  potassium  chloride, 
sodium  chloride,  calcium  chloride,  alcohol,  glacial  acetic  acid  and  in 
chlorhydric  acid,  is  seen  also  in  an  aqueous  solution.  Hydrated 
cobaltous  chloride  gives  an  entirely  different  spectrum.  If  a  some- 
what faint  indication  of  the  spectrum  of  the  chloride  be  taken  as  a 
standard,  it  is  found  possible  to  determine  with  tolerable  accu- 
racy when  the  amount  of  anhydrous  chloride  in  solutions  of  vary- 
ing strength  and  temperature  is  identical  with  that  in  the  standard 
solution.  A  solution  containing  4"18  grams  of  cobalt  chloride  in 
10  c.c.  of  water  at  0°  C,  when  observed  through  a  thickness  of 
7  mm.,  forms  a  convenient  standard.  If  to  10  c.c.  of  such  a  solution 
2"9  c.c.  of  water  be  added,  then  on  raising  the  temperature  to  33°,  an 
amount  of  anhydrous  chloride  is  re-formed  identical  with  that  existing 
in  the  standard  solution  at  0°  :  this  rise  of  temperature  exactly  counter- 
acts the  effect  of  adding  2*9  c.c.  of  water.  A  series  of  determinations 
were  made  in  this  manner,  and  it  was  found  that  the  number  of  c.c.  of 
water  added  to  the  10  c.c.  of  standard  being  as  given  in  the  upper 
line,  the  temperature  at  which  the  spectrum  appeared  was  as  given  in 
the  lower  line  in  the  table  : — 


2-1 

2-9 

4-3 

7-4 

8-9 

26° 

33° 

43^ 

55° 

63° 

10-3 

121 

15-0 

160 

70° 

75° 

87° 

95° 

Again,  taking  the  most  dilute  solution,  in  which  16  c.c.  of  water 
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had  been  added  to  10  c.c.  of  the  standard  solution,  it  was  found  that 
the  same  change  was  effected,  i.e.,  that  the  chloride  .spectrum  could  be 
developed  in  it,  by  the  addition  to  the  solution  of  cither  0'86-i  gram 
of  hydrogen  chloride  gas,  or  5"26  of  sulphuric  acid,  or  2'47  of  calcium 
chloride  ;  but  that  the  addition  of  sodium  chloride  would  not  develop 
the  bands,  although  on  heating  the  solution  after  saturating  it  with 
this  salt  a  temperature  of  34'o^  was  sufficient,  instead  of  95°,  to  develop 
the  bands. 

Zinc  chloride  was  found  to  act  in  a  different  manner.  Notwith- 
standing its  power  of  combining  with  water,  on  adding  it  to  the  cobalt 
solution  no  banded  spectrum  shows  itself,  and  even  when  added  to  a 
solution  in  which  the  spectrum  is  visible,  it  causes  its  disappearance. 
The  explanation  is  that  it  must  have  combined  with  cobalt  chloride, 
forming  a  new  and  stable  compound.  On  evaporating  the  solution 
this  was  found  to  be  the  case,  and  a  new  salt,  a  compound  of  cobalt 
aud  zinc,  crystallised  out.  Cobalt  bi'omide,  both  as  a  solid  and  in 
solution,  gives  a  spectrujn  very  similar  to  that  given  by  the  chloride, 
but  the  corresponding  bands  are  nearer  the  red  end  of  the  spectrum. 
The  salt  is  far  more  soluble  in  water  than  the  chloride,  and  has  a 
stronger  affinity  for  water,  as  is  shown  by  the  much  higher  tempe- 
rature required  to  neutralise  the  power  with  which  water  combines 
■with  it.  The  following  determinations  similar  to  those  made  with  the 
chloride  show  the  increase  of  temperature  necessary  to  counteract  the 
combining  power  of  given  quantities  of  water  with  cobalt  bromide  :  — 

Standard  +  Water.  Temp. 
10  c.c.  0°  C. 

10  „    +    3-0  51 

10  „    -f    4-3  57 

10  „   +    7-4  91 

Discussion. 

Captain  Abn'ET  said  experience  had  taught  him  that  it  was  neces- 
sary to  be  guarded  in  drawing  conclusions  as  to  changes  in  molecular 
composition  from  observations  of  spectra ;  the  pitfalls  were  very 
numerous.  He  did  not  think  it  safe  to  conclude  that  a  double  salt 
was  not  formed  because  no  change  in  the  specti'um  was  observed  when 
the  substance  added  is  itself  non-absorbent,  as  is  the  case  with  potas- 
sium or  sodium  chloride. 

Mr.  Friswell  had  noticed  a  somewhat  similar  case  when  working 
as  Mr.  Lockyer's  assistant.  Whereas  an  aqueous  solution  of  iodine 
produces  general  absorption,  a  solution  in  concenti-ated  sulphuric  acid 
or  in  carbon  bisulphide  has  a  spectrum  very  similar  to  that  of  iodine 
vapour.  In  the  one  case  there  appeared  to  be  some  combination  ;  in 
the  other  a  mere  entanglement  of  the  iodine  by  the  solvent. 
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Captain  Abnet  asked  if  Mr.  Friswell  had  noticed  a  linear  spectrum 
in  the  case  of  the  sulphuric  acid  or  bisulphide  solution.  Mr.  Lockyer 
had  told  him  that  it  was  liuear,  but  he  had  entirely  failed  to  discover 
.such  a  spectrum.  Mr.  Friswell  replied  that  to  the  best  of  his 
j-ecollection  it  was  but  a  rough  approximation  to  a  linear  spectrum. 

Prof.  McLeod  remarked  that  Dr.  Russell's  observations  appeared  to 
indicate  a  sudden  change  on  diluting  the  solution  or  altering  its  tem- 
perature ;  it  "was  scarcely  probable,  however,  that  there  would  be  an 
abrupt  passage  from  the  hydrated  to  the  anhydrous  condition. 

Dr.  Armstrong  inquired  if  it  were  not  possible  that  changes  might 
be  discovered  to  have  taken  place  on  extending  the  observations  to 
other  regions  of  the  spectrum  beyond  the  ordinarily  visible  portions  ? 

Mr.  Veley  remarked  that  the  argument  was  inconclusive  which 
was  based  on  the  observation  that  a  double  salt  was  obtained  on 
evaporating  the  mixed  solutions  of  cobalt  and  zinc  chlorides,  and  not 
when  sodium  or  potassium  chloride  was  present  instead  of  zinc 
chloride,  as  cases  were  known  in  which  bodies  existing  in  solution 
were  decomposed  as  the  liquid  was  evaporated  off. 

Mr.  Cross  asked  if  Dr.  Russell  had  made  any  experiments  as  to  the 
effect  produced  by  adding  colloids. 

Dr.  MoRLET  thought  it  not  impossible  that  the  anhydrous  chloride 
should  exist  in  solution.  It  was  known  that  a  concentrated  bolutiou 
of  potassium  hydroxide  decomposed  silver  chloride,  the  reverse  change 
taking  place  in  dilute  solution ;  the  former  change  had  been  explained 
(»n  therraochemical  principles  as  due  to  the  presence  of  anhydrous 
hydroxide. 

Mr.  Pickering  said  that  if  anhydrous  cobaltous  chloride  could  exist 
in  solution,  it  must  be  an  exception,  no  similar  case  being  known. 

Dr.  Russell,  in  reply,  said  that  he  had  desired  to  bring  forward 
suggestions  rather  than  definite  conclusions.  His  reason  for  assuming 
the  existence  of  the  anhydrous  chloride  in  aqueous  solution  was  that 
it  was  possible  to  obtain  the  same  spectrum  as  when  the  chloride  was 
dissolved  in  many  different  and  distinct  media,  for  instance  in  fused 
potassium  chloride,  in  glacial  acetic  acid,  or  in  anhydrous  alcohol.  He 
had  been  informed  by  Captain  Abney  that  the  "  cobalt-tune "'  was 
played  in  the  visible  spectrum,  otherwise  he  would  not  venture  to  lay 
such  stress  on  his  observations.  In  answer  to  Professor  McLeod's 
observations,  he  pointed  out  that  the  change  teas  gradual,  not  sudden 
as  he  appeared  to  think. 

46.  "  The  Sulphides  of  Titanium."      By  Prof.  T.  E.  Thorpe,  F.R.S. 

No  action  takes  place  on  passing  a  mixture  of  hydrogen  sulphide 
and  carbon  disulphide  vapour,  both  carefully  dried,  over  titanic  oxide, 
TiO;,  at  the  highest  temperature   of  a  Fletcher's  tube-furnace  :   but 
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Avhcn  no  pains  are  taken  to  dry  the  sulphides,  the  oxide  is  converted 
into  the  hitherto  unknown  titanium  sesquisulphide,  TioSj.  Thus  pre- 
pared it  is  a  greenish-black  powder.  The  monosulphide,  TiS,  is 
obtained  on  heating  this  sesfjuisulphide  in  drj  hydrogen.  The  com- 
plete series  of  corresponding  oxides  and  sulphides  of  titanium  is 
therefore  now  known. 

47.  "  Note  on  the  Formation  of  Titanous  Chloride."  By  Prof.  T. 
E.  Thorpe,  F.R.S. 

If  a  quantity  of  mercury  and  titanium  tetrachloride  are  sealed  up 
in  a  tube  together  and  bi'iskly  shaken,  so  as  to  throw  the  mercury 
into  extremely  fine  globules,  it  will  be  noticed  after  a  short  time  that 
a  violet  ci'ystalline  powder  is  gradually  formed,  and  after  some  days 
the  contents  of  the  tube  appear  to  be  no  longer  liquid.  The  tetra- 
chloride is,  in  fact,  gradually  converted,  even  at  the  ordinary  tempera- 
ture of  the  air,  into  the  violet  titanous  chloride  by  the  action  of  the 
finely  divided  mercuiy,  with  the  simultaneous  formation  of  calomel. 
The  conversion  is  more  rapidly  accomplished  by  placing  the  tube  in  a 
water-bath ;  at  a  temperature  of  about  98"  the  contents  of  the  tube 
seem  to  become  solid  in  about  half  an  hour.  If  the  temperature  of 
the  tube  be  now  i-aised  to  about  200 — 250°  the  reverse  change  occurs ; 
titanium  tetrachloride  and  metallic  mercury  are  reformed. 

This  alternate  formation  of  the  solid  violet  trichloride  and  the 
colourless  liquid  tetrachloride  in  contact  with  mercury  or  calomel, 
may  be  repeated  an  indefinite  number  of  times,  and  constitutes  an 
interesting  example  of  the  mode  in  which  the  direction  of  a  chemical 
chancre  is  modified  by  temperature. 

Friedel  and  Guerin  {Ann.  Cliim.  Phys.  [5],  7,  24)  obtained  the 
violet  chloride  by  the  action  of  molecular  silver  on  the  tetrachloride 
but  in  this  case  a  temperature  of  200°  is  required  to  bring  about  the 
chang-e.  At  a  still  higher  temperature  the  reverse  action  occurs,  as 
in  the  case  "with  mercury. 


RESEARCH  FUXD. 

A  meeting  of  the  Research  Fund  Committee  will  be  held  in  June. 
Fellows  desiring  grants  are  requested  to  make  application  before 
June  11th. 


At  the  next  Meeting,  on  June  4th,  the  following  paper  will  be 
read  : — 

'•  On  the  Constitution  of  the  Haloid  Derivatives  of  Naphthalene." 
By  Prof.  Meldola. 

HAEEISOX  AND  SOXS,  FEIXTEKS  IX  OKDIXABY  TO  H£E  ilAJESTT.  ST.  ilABTIX'S  XANE. 
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June  4tli,  1885.     Dr.  Hugo  Miiller,  F.R.S.,  President,  in  the  Chair. 

Mr.  Harold  Follows  was  formally  admitted  as  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Gibson 
Dyson,  231,  Wilton  Teri'ace,  Manchester ;  William  Herbert  Hyatt,  9. 
Margravine  Gardens,  West  Kensington,  W. ;  Gerald  Martin.  Imperial 
Mint,  Bombay  ;  Thomas  J.  Menzies,  M.A.,  211,  Crown  Street,  Glas- 
gow ;  John  Dominie  Vieira,  Rio  de  Janeiro  ;  Herman  J,  Vuete,  79E, 
111th  Street,  New  York ;  Arthur  Benjamin  Winstone,  53,  Russell 
Square,  W.C. ;  T.  G.  Wormley,  Philadelphia:  James  C.  Wright,  14, 
Hill  Street,  Irvine,  X.B. 

The  folloAving  were  elected  Fellows  of  the  Society  : — Messrs. 
Joseph  Fearon  Burnett,  Thomas  J.  Greenway,  Alfred  Daniel  Hall. 
T.  Vaughan  Hughes,  Duncan  Scott  Macnair,  Francis  George  New- 
bold,  Thomas  Goddard  Nicholson,  William  Hugh  Spottiswoode, 
Charles  Johnson  Taylor,  Robert  Wallace. 

The  following  paper  was  read  : — 

48.  "  On  the  Constitution  of  the  Haloid  Derivatives  of  Naphtha- 
lene."    By  Prof.  Meldola. 

The  starting  point  of  the  present  research  is  a  new  bromonitro-as- 
acenaphthalide  (m.  p.  225°)  obtained  by  adding  bromine  to  a  cold 
acetic  acid  solution  of  Liebermann's  mixture  of  nitracenaphthalides  ; 
under  these  circumstances  the  paranitracenaphthalide  is  alone  attacked. 
The  bromonitracenaphthalide  thus  produced  furnishes  a  new  bromo- 
nitronaphthylamine  on  hydrolysis  (m.  p.  127°;  NHo  :  Br  :  NO2  = 
1:2:4),  and  by  the  action  of  aqueous  caustic  alkalis  it  is  converted 
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into  a  corresponding  bromonitronaphthol  (m.  p.  1-40°),  of  which 
several  metallic  derivatives  have  been  prepared  and  analysed. 

The  author  has  incidentally  prepared  Liebermaun's  -/-nitracenaph- 
thalide  in  a  state  of  purity:  it  melts  at  187°.  All  the  derivatives 
which  have  hitherto  been  obtained  from  it  are  identical  with  those 
produced  fi-om  paranitracenaphthalide,  and  it  is  not  improbable  that 
the  7-modification  is  a  physical  isomeride  of  the  para-compound ;  the 
author  finds,  however,  that  the  -/-compound  is  less  readily  acted  upon 
by  bromine  than  ordinary  paranitracenaphthalide. 

The  constitution  of  Liebermann's  nitrobromonaphthylamine  (from 
broinacenaphthalide)  has  been  established  by  reducing  its  acetyl- 
derivative,  which  is  found  to  yield  an  "  anhydro-base." 

Two  nitrobronionaphthalenes  have  been  prepared  from  the  two 
nitrobx'omonaphthylamines  (Liebermann's  and  the  author's)  ;  they  do 
not  differ  in  appearance  or  melting  point  (131 — 132"),  although  from, 
the  manner  in  which  they  are  formed  it  must  be  concluded  that  in  the 
one  NO:  :  Br  =  2  :  4,  and  that  in  the  other  Br  :  XOj  =  "2  :  4,  a  view 
which  is  confirmed  by  the  fact  that  both  furnish  the  same  meta- 
dibromonaphthalene  (m.  p.  64°)  when  the  XOj-radicle  is  displaced  by 
bromine. 

These  two  nitrobromonaphthaleoes  are  readily  reduced  by  adding 
zinc-dust  to  a  solution  in  cold  acetic  acid.  The  resulting  bromo- 
naphthylamine  in  which  NH2  :  Br  =  2  :  4  melts  at  71-o°,  and  that 
in  which  Br  :  NHo  ^2:4  melts  at  62° ;  their  acetyl-derivatives  have 
practically  the  same  melting  point,  viz.,  186'5 — 187°. 

Another  atom  of  bromine  is  readily  introduced  into  each  of  these 
bromacenaphthalides,  but  in  both  cases  enters  the  "  unsubstituted 
benzene-ring,"  taking  up  an  a- position  in  that  in  which  the  acet- 
amido-group  is  in  the  a-position,  and  a  3-position  in  that  in  which  the 
NH. Ac-group  is  in  the  /3-position.  The  dibromacenaphthalides  melt  at 
about  the  same  temperature  (221 — 222°)  ;  the  corresponding  dibromo- 
naphthylamines  melt  respectively  at  101 — 102°  (the  a-NHo  mod.)  and 
105°  (the  /^-NH2  mod.),  and  both  furnish  the  same  dibromonaphtha- 
lene  (m.  p.  74°),  when  the  NH^-radicle  is  displaced  by  hydrogen. 
There  are  two  formulae  possible  for  each  modification  which  are  com- 
patible with  the  facts,  but  the  more  probable  foi'mula;  of  the  dibromo- 
naphthylamines  are,  according  to  the  author — 

NH,  :  Br  :  Br  =  1  :  3-1'  (m.  p.  lUl— 102°) 
NH2  :  Br  :  Br  =  2  :  4-2'  (m.  p.  10o°), 

the  constitution  of  the  dibromonaphthalene  from  them  being  pro- 
bably Br  :  Br  =  1-3'. 

The  tribromonaphthalenes  corresponding  to  the  two  dibromo- 
naphthylamines  have  been  prepared,  and  probably  contain  the  bro- 
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mine-atoms  in  tlie  relative  positions  1:3—1'  (m.  p.  105°),  and 
2  :  4  -  2'  (m.  p.  110°). 

The  next  part  of  the  paper  dqals  with  the  iodine- derivatives  of 
naphthalene,  of  which  the  two  moniodonaphthalenes  have  up  to  the 
present  time  been  the  sole  representatives.  The  mixture  of  nitr- 
acenaphthalides  obtained  by  nitrating  a  solution  of  a-acenaphthalide 
in  acetic  acid  was  converted  by  the  action  of  alcoholic  potash  into  a 
mixture  of  the  corresponding  nitronaphthylamines ;  the  latter  were  then 
diazotised  and  converted  into  the  corresponding  nitroiodonaphtha- 
lenes  by  the  action  of  iodhydric  acid.  By  fractional  crystallisation 
from  alcohol,  two  modifications  were  isolated  in  a  state  of  purity,  the 
chief  product  being  the  para  -  modification  (a-nitriodonaphthalene, 
I  :  ISTOs  =  1:4,  m.  p.  123°),  and  the  other  the  ortho-compound 
(/3-nitriodonaphthalene,  I  :  NO2  =  1  :  2,  m.  p.  108-5°).  A  thii'd  (7) 
nitriodonaphthalene  (NO-,  :  I  =  1  : 2,  m.  p.  88-5°)  has  been  obtained 
by  hydrolysing  Jacobsen's  nitracenaphthalide  (Ber.,  14,  805)  and 
displacing  the  NH.j-group  by  iodine  as  before. 

y3- Nitriodonaphthalene  cannot  be  reduced  without  the  iodine-atom 
becoming  displaced,  and  it  then  furnishes  /5-naphthylamine.  The  «- 
and  7-modifications  can  be  converted  by  reduction  with  zinc-dust  in 
cold  acetic  acid  solution  into  the  corresponding  iodonaphthylamines, 
but  owing  to  their  instability  these  bases  have  not  yet  been  isolated. 
By  immediately  diazotising  and  decomposing  with  hydriodic  acid, 
however,  the  two  iodonaphthylamines  may  be  converted  into  the  cor- 
responding di-iodonaphthalenes  ;  the  1  : 4  modification  melts  at  109 — 
110°,  and  the  1  :  2  di-iodonaphthalene  melts  at  81°. 

By  displacing  the  NHo-group  in  the  bromonaphthylamines  by  iodine, 
three  bromiodonaphthalenes  have  been  obtained,  viz.,  Br  :  I  =  1  :  4 
(m.  p.  83-5°),  Br  :  I  =  1  :  2  (m.  p.  94°),  and  Br  :  I  =  1  :  3  (m.  p. 
68°). 

l^either  x-  nor  /3-acenaphthalide  can  be  directly  iodised,  but  «-iod- 
acenaphthalide  (m.  p.  196°)  has  been  prepared  by  reducing  «-nitro- 
iodonaphthalene  (m.  p.  123°)  and  acetylating  the  product  by  cohobation 
with  acetic  anhydride.  This  iodacenaphthalide  (m.  p.  235 — 236°) 
furnishes  a  nitro-compound  which  is  converted  by  the  action  of 
caustic  potash  into  nitriodonaphthol,  HO  :  NOo  :  I  =  1:2:4,  m.  p. 
145—146°. 

lodobetanaphthol  has  been  prepared  by  treating  a  solution  of  beta- 
naphthol  in  glacial  acetic  acid  mth  iodine  in  the  presence  of  lead 
acetate,  and  anhydrous  sodium  acetate  dissolved  in  the  same  solution. 
It  crystallises  in  white  needles  melting  at  97°,  and  is  soluble  in  very 
dilute  alkalis. 
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Discussion. 

Dr.  Armstrong  said  that  it  was  not  only  in  passing  from  the  di-  to 
the  tri- derivatives  of  naphthalene  'Tf^at  the  law  of  substitution  was  no 
longer  the  same  as  for  benzene  derivatives ;  the  beta-mono-deriva- 
tives of  naphthalene  exhibited  marked  peculiarities,  attack  being 
as  a  rule  shifted  "to  the  other  ring"  whenever  a  negative  radicle 
was  present  in  the  /3-position,  as  in  the  case  of  betanaphthol,  for 
example.  This  was  also  observed  in  the  formation  of  disulphonic 
acids  from  naphthalene.  In  these  cases  it  was  probable  that  the 
radicle  took  up  such  a  position  in  the  previously  unoccupied  "ring" 
that  the  compound  having  what  might  be  regai-ded  as  the  more  sym- 
metrical of  the  two  possible  symmetrical  formulae  was  produced ;  on 
this  account,  he  was  inclined  to  take  the  opposite  view  to  Prof.  Meldola 
regarding  the  formulae  of  the  dibi'omonaphthylamines. 

Mr.  Groves  remarked  that  Prof.  Meldola  had,  he  thought,  intro- 
duced a  great  improvement  in  the  method  of  iodising  by  operating  in 
presence  of  a  lead  salt.  The  use  of  mercuric  oxide  was  objectionable 
on  account  of  the  solubility  of  mercuric  iodide  in  almost  everything  ; 
it  was,  in  fact,  only  possible  to  get  rid  of  it  by  displacing  the  mercury 
by  some  other  metal. 


ADDITIONS  TO  THE   LIBRARY. 
I.  Bonatiuns. 

A  Treatise  on  Practical  Chemistry  and  Qualitative  Inorganic 
Analysis ;  by  P.  Clowes,  4th  Ed.,  London,  1885  :  from  the  Author. 

The  International  Scientist's  Directory;  compiled  by  S.  E.  Cassino; 
Boston,  U.S.A.,  1885  :  from  E.  C.  Conrad,  Esq. 

Destructive  Distillation  ;  by  E.  J.  Mills,  2nd  Edition,  London,  1883  : 
from  E.  C.  Conrad,  Esq. 

Manual  of  Chemistry;  by  W.  Simon,  London,  1885:  from  the 
Publishers,  Messrs.  Bailliere,  Tindall,  and  Cox. 

The  Structure  of  the  Wool  Fibre  in  its  Relation  to  the  Use  of  Wool 
for  Technical  Purposes ;  by  F.  H.  Bowman,  Manchester,  1885  :  from 
the  Author. 

Fresenius'  Quantitative  Analysis ;  translated  by  C.  E.  Groves, 
Vol.  II,  Part  1,  London,  1885  :  from  the  Translator. 

Sept  Etudes  sur  1,  L'etat  spheroidal;  2,  Les  explosions  des machines 
avapeur  ;  3,  Les  trombes  ;  4,  La  grele  ;  5,  L'electricite  atmospherique  ; 
6,  La  refraction  laterale  ;  7,  L'adhesion  entre  les  liquides  et  les  solides  : 
par  J.  Luvini,  Turin,  1884  :  from  the  Author. 

The  Theory  and  Practice  of  Sweet  Ensilage  ;  by  G.  Fry,  London, 
1885  :  from  the  Author. 
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Report  of  the  64tli  Meeting  of  the  British  Association  for  the 
Advancement  of  Science,  held  at  Montreal  in  Augnst  and  September, 
1884  ;  London,  1885  :  from  the  A  ssociation. 

Familiar  Lessons  on  Food  Nutrition ;  a  Handbook  to  the  Food 
Department  of  the  Parkes'  Museum  of  Hygiene :  by  T.  Twining, 
London,  1882. 

II.  By  Purchase. 

Physikalische  Krystallographie  :  von  P.  Groth,  Leipzig,  1885. 
Traite  de  Mineralogie,  applique  aux  Arts :  par  R.  Jagnaux. 


Titles  of  papers  of  interest  to  chemists  recently  read  before  Societies 
in  the  United  Kingdom  :  — 

"  The  Solar  Spectrum  from  A7,150  to  \10,000."     By  Capt.  Abney, 
R.E.,  F.R.S.  Royal  Society  of  London,  May  21st. 

"  Effect  of  Pressure  on  the  Temperature  of  Minimum  Compressi- 
bility of  Water."     By  Prof.  Tait. 

"Note   on   the   Variation    by   Pressure   of    the    Melting    Point    of 
Paraffin,  &c."     By  W.  Peddie. 

"  Note  on  the  Thermal   Effects  of  Tension  on  Water."     By  E.  N. 
Stewart. 

"On  the  Temperature  of  the  Water  in  the   Firth  of  Foi'th."     By 
H.  R.  Mill,  B.Sc. 

"  On  the  Volume  of  Mixed  Liquids."     By  R.  Brown. 

"On  the  Visual  Grating  and  Glass-lens  Solar  Spectrum,  as  observed 
in  1884."     By  Prof.  Piazzi  Smyth. 

"On    the    Chemistry    of    Japanese    Lacquer."       By    Hikorokuro 
Yoshida. 

Royal  Society  of  Edinburgh,  April  20th,  May  18th,  June  1st. 

"Development  of    Liquid   Fuel  for  Marine  Purposes."     By  Vice- 
Admiral  J.  H.  Selwyn.  United  Service  Institute,  May  8th. 

"  The  American  Oil  and  Gas  Fields."     By  Prof.  Dewar,  F.R.S. 

Society  of  Arts,  May  20th. 


NOTICE  TO  FELLOWS. 


Library. — The  Library  will  be  closed  in  the  evening  during  July  and 
September,  and  entirely  during  August  for  the  re-arrangement  of  the 
books.  Fellows  are  requested  to  return  all  books  not  later  than 
Julv  31st. 
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Journal  of  the  Chemical  Society  (Abstracts) . — A  title-page  has  been 
issued  with  the  June  number  of  the  Journal  for  the  convenience  of 
those  who  find  it  inconvenient  t.y'biTid  the  "  Abstracts  "  in  a  single 
volume.  The  "  Absti-acts  "  will,  however,  be  paged  continuously,  and 
two  title-pages  will  be  issued  at  the  close  of  the  year,  so  that  those 
who  prefer  to  do  so  may  bind  the  "  Abstracts  "  in  a  single  volume. 


At  the  next  Meeting,  on  June  18th,  the  following  papers  will  be 
read  : — 

"  The  Decomposition  and  Genesis  of  Hydrocarbons  at  High 
Temperatures.  The  Products  of  the  Manufacture  of  Gas  from 
Petroleum."      By  Drs.  Armstrong  and  A.  K.  Miller. 

"  The  Non-Crystallisable  Products  of  the  Action  of  Diastase  upon 
Starch."     By  Horace  T.  Brown  and  G.  H.  Morris,  Ph.D. 

"  On  the  Decomposition  of  COo  at  High  Temperatures."  By  H.  B. 
Dixon. 

"On  the  Influence  of  Silicon  iipon  the  Properties  of  Cast  Iron." 
By  T.  Turner. 
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June  18tli,  1885.     Dr.  Hugo  Miiller,  F.R.S.,  President,  in  tlie  Chair. 

Messrs.  Jos.  F.  Burnett  and  Harry  M.  Freear  were  formally  ad- 
mitted Fellows  of  tlie  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  William 
James  Bell,  M.A.,  The  Manor  House,  Highbury,  jST.  ;  Albert  Ivatt, 
1,  Ching  Villas,  Mill  Road,  Cambridge  ;  Edward  de  Souza,  Rangoon  ; 
Ernest  William  Wiltshire,  25,  Granville  Park,  Lewisbam. 

The  following  gentlemen  were  duly  elected  Fellows  of  the  Society  : 
— Messrs.  Harry  Haslett ;  Thomas  Cradock  Hepworth  ;  Leonard  de 
Koningh  ;  Charles  Langer ;  Arthur  Richardson ;  James  Sharp  ;  James 
Pender  Smith  ;  James  Spilsbury. 

The  following  papers  were  read : — 

49.  "  On  the  Decomposition  and  Genesis  of  Hydrocarbons  at  High 
Temperatures.  I.  The  Products  of  the  Manufacture  of  Gas  from 
Petroleum."     By  Henry  E.  Armstrong  and  A.  K.  Miller,  Ph.D. 

Having  carried  the  examination  of  the  various  products  of  the 
decomposition  of  petroleum  effected  at  high  temperatures,  in  the 
manufacture  of  oil-gas  (see  paper  in  the  Journal  of  the  Society  of 
Chemical  Industry,  September,  1884),  as  far  as  can  usefully  be  done 
with  the  material  originally  dealt  with,  the  authors  now  describe 
their  methods  and  results  ;  they  remark,  however,  that  these  must 
be  regarded  as  little  more  than  preliminary,  and  that  it  will  be 
necessary  to  repeat  the  investigation  on  a  much  larger  scale,  and  to 
introduce  new  and  improved  methods.     The  products  examined  are 

(1)  the  portion  of  the  compressed  gas  which  combines  with  bromine  ; 

(2)  the  liquid  deposited  during  compression  of  the  gas  to  about  ten 
atmospheres  ;  (3)  the  portion  of  the  tar  whicli  is  volatile  in  steam. 
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1.  By  far  the  cliief  constituents  of  the  mixture  of  bromides 
obtained  by  scrubbing  the  comj)ressed  gas  by  bromine  are  ethylene 
bromide  and  crotonylene  tetrabromide,  C4Hr,Br4 ;  propylene  and 
butylene  bromides  have  also  been  separated  from  it.  The  gas  is 
practically  free  from  hydrocarbons  of  the  acetylene  series  capable  of 
producing  a  precipitate  in  an  aramoniacal  cuprous  solution. 

2.  The  liquid  deposited  during  compression  of  the  gas  is  a  com- 
plex mixture  of  olefines,  of  hydrocarbons  of  the  ChH2„_2  series,  and  of 
benzenes.  The  presence  in  it  of  nonnal  amylene,  hexj-lene  and 
heptylene  has  been  demonstrated  by  the  study  of  the  products  of 
<ixidation  of  the  various  fractions.  It  is  saturated  with  crotonylene, 
and  contains  a  considerable  quantity  of  the  next  homologue,  CsHg ; 
this  latter  hydrocarbon  has  not  been  previously  described  :  it  boils  at 
45",  and  yields  a  tetrabromide  which  crystallises  from  alcohol  in  long 
fiat  prisms  melting  at  114°.  All  attempts  to  separate  a  hydrocarbon 
having  the  properties  of  Schorlemmer's  hexoylene  from  the  fraction 
boiling  at  80 — 82°,  have  hitherto  been  unsuccessful,  the  statement 
previously  made  by  one  of  the  authors  that  this  hydrocarbon  was 
present  having  been  based  on  determinations  which  have  since  been 
discovered  to  be  faulty.  The  liquid  deposited  during  compression  of 
oil-gas  is  rich  in  benzene  and  toluene,  but  contains  only  traces  of 
higher  benzenes. 

3.  The  steam  distillate  from  the  tar  contains  the  less  volatile  hydro- 
carbons present  in  the  liquid  deposited  during  compression  of  the  gas 
together  with  a  great  variety  of  others.  It  is  rich  in  hydrocarbons 
which  are  readily  polymei'ised  by  sulphuric  acid;  these  appear  to  be 
mainly  members  of  the  C„H2«_2  series,  such  as  Schorlemmer  discovered 
in  the  light  oils  from  cannel  and  boghead  coal,  and  which  yield  no 
acid  higher  than  acetic  on  oxidation.  The  three  xylenes  and  mesi- 
tylene  and  pseudocumene  are  present  in  about  the  same  relative  pro- 
portions as  in  ordinary  coal-tar  ;  but  in  addition,  the  oil-gas  tar  contains 
certainly  one — probably  two — higher  member  of  the  benzene  series  : 
the  amount  obtained  has  not  been  sufficient,  however,  to  permit  of  the 
precise  determination  of  its  nature.  A  very  considerable  amount  of 
maphthalene  may  be  separated  from  the  tar ;  benzenoid  hydrocarbons 
of  higher  boiling  point  than  naphthalene  have  also  been  obtained  in 
small  quantity.  A  certain,  although  relatively  small,  amount  of  a 
complex  mixture  of  saturated  hydrocarbons  has  also  been  separated 
from  the  tar:  the  quantity  of  material  at  their  disposal  has  not 
enabled  the  authors  to  separate  these  to  their  satisfaction,  and  in  a 
state  sufficiently  approaching  purity :  they  are  inclined  to  believe, 
however,  that  the  mixture  does  not  consist  of  paraffins,  but  of  hydro- 
carbons of  the  C^HsH  series — such  as  form  the  chief  constituents  of 
Russian  petroleum. 
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The  hydrocarbons  mentioned  are  by  no  means  the  sole  constituents 
of  the  material  examined,  bat  merely  those  which  have  been  proved  to 
be  present. 

The  theoretical  conclusions  to  be  deduced  from  the  results  are  in 
some  respects  interesting.  It  -would  appear  that  only  normal  olefines 
are  present,  and  it  is  also  remarkable  that  apparently  this  series  is 
not  represented  by  terms  higher  than  heptylene.  No  true  acetylenes 
have  been  detected ;  the  crotonylene  obtained  is  either  metliylallene, 
CH3*CH*C*CH2,  or  dimethylene-ethane,  CiliiiCJIi)^^  and  from  their 
behaviour  on  oxidation  it  is  probable  that  the  homologous  hydro- 
carbons are  closely  related  to  it.  Hence  it  may  be  inferred  that  in 
the  formation  of  hydrocarbons  of  the  C„H2;i_o  series  at  high  tempera- 
tures from  normal  olefines  of  the  formula  C„H2„+i'CH'CH2  two  atoms 
of  hydrogen  are  removed  in  such  a  way  that  the  terminal  CHg'CHa 
radicle  in  the  formula  becomes  either  CHa'CH  or  CHj-CH ;  although 
the  production  of  acetic  acid  on  oxidation  of  the  hydrocarbons  favours 
the  former  hypothesis,  it  is  not  safe  to  accept  it  until  several  of  the 
hydrocarbons  of  the  C«H3„_3  series  have  been  isolated  and  moi-e  com  - 
pletely  studied.  The  possibility  that  saturated  hydrocarbons  of  the 
C„H2„  series  are  among  the  products  is  especially  noteworthy, 
although  it  must  not  be  forgotten  that  such  hydrocarbons  might  have 
been  original  constituents  of  the  petroleum  used  in  making  gas. 

To  settle  this  and  other  questions,  it  is  proposed  to  prepare  oil-gas 
from  solid  paraffin  on  a  sufficient  scale  to  obtain  the  quantity  of 
material  required  for  the  investigation, 

50.  "  On  the  Non-crystallisable  Products  of  the  Action  of  Diastase 
upon  Starch."     By  Horace  T.  Brown  and  G.  H.  Morris,  Ph.D. 

The  authors  first  show  that  the  previous  work  of  one  of  them 
(Brown  and  Heron,  Trans.,  1879,  596)  confirmed  O'SuUivan's  state- 
ment that  when  starch  is  transformed  by  diastase,  the  optical  behaviour 
and  cupric  reducing  power  of  the  mixed  products  are  such  as  would 
be  accounted  for  by  the  presence  only  of  maltose  and  a  non-reducino- 
dextrin  having  a  rotatory  power  of  [a]j3.s6216°. 

They  then  proceed  to  show  that  by  fractionating  the  starch  pro- 
ducts with  alcohol  all  the  several  fractions  agree  in  giving  results 
which  can  also  be  interpreted  in  terms  of  maltose  and  dextrin  onlv ; 
and  they  thus  establish  a  criterion  of  parity  for  any  portion  of  the 
starch  products  which  can  be  separated,  ascribing  the  results  of  other 
observers,  where  they  do  not  couform  to  this  rule,  either  to  the 
presence  of  impurities  or  to  errors  of  determination. 

The  tendency  of  the  mixed  products  from  any  starch  transformation 
when  subsequently  acted  upon  by  malt  extract  at  50 — 60°  is  rapidly 
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to  attain  a  state  of  equilibrium,  -whicli  is  represented  by  the  equation 
No.  8  of  the  series  of  Brown  and  Heron — 

lO'C.oHjoO.o  +  8H,0  =  8C,,H^,0u  +  2C„H,oOio. 

Starcli.  Maltose.  Dextrin. 

The  mixed  products  of  the  transformation  then  have  a  specific 
rotatory  power  of  [«]j3.s6l62"6°,  and  a  cupric  reducing  power  of 
i^s-se  49"3,  the  percentage  composition  being  maltose  80'9,  dextrin  19'1. 

The  rapid  degradation  of  all  the  higher  transformations  down  to 
this  point  is  due  to  the  hydrolysis  of  the  more  complex  polymeric 
dextrins  to  dextrins  of  less  molecular  complexity,  with  the  simul- 
taneous production  of  a  corresponding  amount  of  maltose. 

After  proving  that  the  dextrins  can  be  submitted  to  frequent  dis- 
solution in  water,  evapoi-ation  and  precipitation  with  alcohol  Avithout 
being  hydrolysed,  the  author.s  proceed  to  examine  the  action  of  malt 
extract  upon  the  separated  dextrins,  the  experiments  being  all  carried 
out  quantitatively.  They  find,  when  a  starch  transformation  is 
separated  into  two  or  any  desii-ed  number  of  fractional  parts  by  means 
of  precipitation  with  alcohol,  that  the  mean  maximum  degrading 
action  of  malt  extract  upon  the  fractions  separately  is  the  same  in 
amount  as  the  possible  degradation,  ccetens  paribus,  of  the  original 
solution  of  the  starch  products.  The  degradation  is  measured  by  the 
amount  of  maltose  produced,  every  experiment  being  carried  out 
optically  as  "well  as  chemically. 

The  authors  conclude  that  0' Sullivan's  statement  that  the  dextrins 
behave  differently  with  malt  extract  when  isolated  and  when  in 
solution  with  the  other  products  formed  simultaneously  with  them  is 
iiicori'ect,  and  that  the  dextrins  which  O'Sullivan  isolated  cannot  be, 
as  he  supposed,  the  dextrins  corresponding  to  his  particular  equations. 
This  is  shown  by  the  fact  that  they  did  not  yield  the  right  amount  of 
maltose  on  treatment  Avith  malt  extract  at  the  lower  temperattu-es,  and 
that  in  all  transformations  giving  a  materially  higher  angle  for  the 
products  than  162"6°,  it  can  be  proved  by  fractionation  with  alcohol 
that  the  dextrins  are  not  homogeneous,  some  belonging  to  a  higher 
position  and  some  to  a  lower  in  the  polymeric  series.  In  fact,  all 
such  transformations  are  of  a  mixed  character,  owing  to  the  starch 
jDroducts  not  being  simultaneously  affected.  Notwithstanding  the 
fact  that  the  reaction  appears  to  have  a  tendency  to  be  arrested  at 
certain  points  corresponding  to  particular  equations,  if  the  malt- 
extract  is  treated  in  various  ways  prior  to  saccharitication,  yet  above 
No.  8,  which  is  a  perfectly  definite  one,  no  sharp  line  of  demarcation 
can  be  drawn  between  the  equations,  the  possible  number  of  which 
must  be  greater  the  larger  the  size  of  the  starch  molecule. 

By  submitting  a  separated  dextrin,  or  a  mixture  of  dextrins,  to  the 
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action  of  malt  extract  at  50 — 60°,  and  determining  the  amount  of 
degradation  experienced,  it  is  possible  to  determine  the  actual  or 
mean  position  in  the  polymeric  series — the  actual  position  if  the 
dextrin  be  homogeneous,  the  mea)i  position  if  it  be  a  mixture.  In 
this  way  an  examination  of  the  dextrin  of  a  beer  which  has  under- 
gone the  primary  fermentation  will  indicate  very  approximately  the 
angle,  and  hence  the  original  percentage  composition  of  the  starch 
products  of  the  mashing  process. 

The  authors  have  attempted  to  prepare  dextrin  free  from  reducing 
power  by  Bondonneau's  cupric  chloride  method.  They  have,  however, 
never  succeeded  in  entirely  destroying  the  reducing  power  by  this 
method,  which  they  condemn  from  the  fact  that  it  is  almost  impossible 
to  avoid  hydrolysing  the  dextrin  when  employing  it.  They  have 
succeeded  in  preparing  dextrins  free  from  reducing  power  by  treatment 
with  alkaline  mercuric  cyanide,  and  if  this  process  is  properly  per- 
formed the  dextrin  is  obtained  in  the  same  molecular  state  as  before 
purification,  i.e.,  it  is  not  hydrolysed,  but  yields  with  malt  extract  at 
50 — 60^^  as  much  maltose  as  before  treatment.  The  specific  rotatory 
power  of  the  purified  dextrin  approximates  very  closely  to  [a]j3. 86216''. 

The  dextrins  are  not  directly  fermentable  by  yeast,  but  require 
fii'st  to  be  hydrolysed.  Some  species  of  Saccharomyces,  e.g.,  S. 
ellipticus  and  S.  Pastoriarius,  have  the  power  under  certain  conditions 
of  hydrolysing  the  higher  dextrins,  and  fermenting  the  maltose  so 
produced.  The  Sacchaj-omyces  cerevisio}  of  the  "  high  fermentation  " 
possesses  this  power  only  to  a  very  limited  extent. 

When  the  action  of  malt  extract  upon  starch  paste  is  limited,  a 
third  hody  is  always  found  amongst  the  products  of  transformation, 
besides  maltose  and  dextrin  ;  it  is  more  soluble  in  alcohol  than  tlie 
dextrins,  and  has  a  specific  rotatory  power  of  [aJ^s-gslSS'l",  and  a 
reducing  power  of  k:3.6621'1,  corresponding  to  an  apparent  composition 
of  34'6  per  cent,  maltose  and  65'4  per  cent,  dextrin.  It  is  completely 
hydrated  to  maltose  by  the  action  of  malt  extract  at  50 — 60°.  The 
authors  have  no  doubt  that  this  substance  is  identical  with  one 
prepared  by  Herzfeld  in  an  impure  state,  and  described  by  him  as 
vialtodextrin. 

Although  the  optical  and  reducing  properties  of  maltodextrin 
seem  to  indicate  that  it  is  a  mixture  of  maltose  and  dextrin,  the 
following  facts  conclusively  forbid  such  an  assumption  : — 

1.  A  mixture  of  maltose  and  dextrin  having  the  same  optical 
character  and  reducing  power  as  maltodextrin  is  separable  into  its 
constituents  by  a  single  judicious  treatment  with  alcohol ;  whereas 
maltodextrin  is  not  separable  into  maltose  and  dextrin  by  any  possible 
treatment  with  alcohol,  but  is  dissolved  and  precipitated  as  a  homo- 
geneous substance. 
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2.  From  a  mixture  of  maltose  and  dextrin  it  is  possible  by  meanfi 
of  the  Saccharomyces  cerevisice  of  the  higli  fermentation  to  ferment 
the  maltose,  leaving  the  dextrin  untoucliod.  Maltodextrin  treated  in 
a  similar  manner  is  unfermontable. 

3.  When  a  mixture  of  maltose  and  dextrin  is  submitted  to  the 
action  of  malt  extract  at  50 — 60°  a  residue  of  No.  8  dextrin  is  always 
left,  the  amount  being  greater  the  lower  in  the  series  the  dextrin  is. 
Maltodexti'in,  on  the  other  hand,  is,  under  similar  conditions,  entirely 
converted  into  maltose,  its  amylin  constituent  leaving  no  residual 
dextrin. 

4.  Maltodextrin  is  slowly  diffusible,  and  passes  unaltered  through 
the  septum,  whereas  a  mixture  of  maltose  and  dextrin  is  separable  by 
dialysis. 

Although  maltodextrin  is  unfermentable  by  the  ordinary  yeast  of 
the  high  fermentation,  the  addition  of  a  trace  of  malt  extract  enables 
that  form  of  yeast  readily  to  ferment  it  by  previous  hydration  to 
maltose.  JMaltodextrin  also  undergoes  slow  fermentation  when  sub- 
mitted to  the  action  of  certain  forms  of  Saccharomyces,  e.g.,  S. 
eUtpticus  and  S.  Pastorianus. 

The  composition  of  maltodextrin  may  be  expressed  by  the  formula 

r  P  TT  o 

wn  XT  n   N '  ^^^^  ^^'  ^  naaltose  group  united  with  two  amylin   or 

dextrin  groups,  each  constituent  group  retaining  its  optical  and  reduc- 
ing properties. 

The  authors  believe  that  the  molecule  of  starch  cannot  contain  less 
than  five  times  the  group  (Ci2HooOio)3,  and  that  the  action  of  malt 
extract  consists  in  a  successive  hydration  and  removal  of  the  (Ci2H2oOin)3 
group,  leaving  as  residue  a  dextrin  of  decreasing  complexity,  until 
the  last  of  the  five  ternary  groups  is  reached,  which  is  the  dextrin  of 
the  stable  No.  8  equation,  and  undergoes  no  further  change  except  a 
comparatively  slow  hydration.  The  removal  of  the  (CioH2oOio)3  groups 
is  accomplished  prior  to  their  complete  hydration,  the  ternary  group 
being  split  off  the  dextrin  residue  when  only  one  of  its  amylin  sub- 
gi'oups  is  hydrated,  forming  free  maltodextrin,  thus  : — 

(C,2H2o0.o)3    +    H2O    =    I  ^C,d,,0u.)2 

One  of  the  five  Maltodextrin. 

ternary  groups 
constituting  starcli. 

The  maltodextrin  is  subsequently  converted  into  crystallisable  and 
fermentable  maltose  on  further  action  of  malt  extract,  providing  this 
has  not  previously  been  heated  above  65°,  by  the  fixation  of  the 
elements  of  two  more  molecules  of  water — 
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wfsX)..  +  2H--0  =  3C„H,,0... 

Maltodextrin.  Maltose. 


The  autliors  are  engaged  in  a  full  examination  of  the  properties  of 
maltodextrin,  an  account  of  which  they  hope  shortly  to  lay  before 
the  Society. 

51.  "Decomposition  of  Carbonic  Acid  Gas  by  the  Electric  Spark." 
By  H.  B.  Dixon,  M.A.,  and  H.  F.  Lowe,  B.A. 

Various  chemists  have  investigated  the  decomposition  of  carbonic 
acid  by  the  electric  spark.  Experiments  having  shown  that  no  ex- 
plosion is  propagated  by  a  spark  in  a  mixture  of  carbonic  oxide  and 
oxygen  dried  by  standing  over  anhydrous  phosphoric  acid,  it  seemed 
of  interest  to  repeat  the  experiments  on  the  decomposition  of  carbonic 
acid  when  dried  in  a  similar  manner.  Carbonic  acid  dried  over  an- 
hydrous phosphoric  acid  was  submitted  to  a  series  of  induction  sparks 
in  a  eudiometer  by  means  of  a  chain  composed  of  short  pieces  of 
platinum  fused  into  small  glass  bulbs.  The  amount  of  decomposition 
varied  from  time  to  time,  approaching  no  fixed  limit.  Similar  results 
were  found  on  introducing  a  Leyden  jar  into  the  secondary  circuit  of 
the  Ruhmkorff,  but  the  amount  of  decomposition  was  less. 

On  passing  a  series  of  induction  sparks  through  a  dried  mixture 
of  carbonic  oxide  and  oxygen  partial  combination  gradually  took  place, 
but  no  fixed  limit  was  reached. 

Two  similar  eudiometers  were  prepared  and  fitted  with  wires  made 
of  an  alloy  of  platinum  and  iridium,  each  wire  ending  in  a  bulb  about 
2  mm.  in  diameter.  The  bulbs  were  brought  to  the  same  distance  apart 
in  the  two  tubes.  On  bringing  an  equal  volume  of  dried  carbonic 
acid  into  the  two  tubes,  and  sending  a  series  of  sparks  from  one 
Rubmkorff  coil  through  both  tubes  at  the  same  time,  the  gases  in  the 
two  vessels  were  found  to  be  equally  affected,  their  volumes  varying 
exactly  together  so  long  as  the  pressure  was  kept  the  same  in  the  two 
tubes.  The  more  feeble  the  spark  the  greater  was  the  decomposition 
of  the  carbonic  acid  found  to  be. 

When  100  volumes  of  dried  carbonic  acid  were  brought  into  one 
tube,  and  160  volumes  of  a  dried  mixture  of  carbonic  oxide  and  oxygen 
were  brought  into  the  other,  and  a  series  of  sparks  were  passed 
through  both  from  the  same  coil,  the  volume  of  carbonic  acid  in- 
creased, and  the  volume  of  carbonic  oxide  and  oxygen  diminished 
until  after  some  hours  they  became  equal.  On  a  further  prolonged 
passage  of  the  spark  the  two  volumes  altered  together,  sometimes 
increasing  and  sometimes  diminishing,  as  the  nature  of  the  spark 
varied. 


A  coil  of  fine  platinum  wire  was  heated  by  an  electric  current  to 
whiteness  in  dried  carbonic  acid.  No  permanent  alteration  of  volume 
was  produced.  When  a  similar  coil  of  platinum  wire  was  heated  in 
a  mixture  of  dried  carbonic  oxide  and  oxygen,  it  glowed  intensely  for 
some  minutes,  and  complete  combustion  was  found  to  have  taken  place 
betwen  the  two  gases.     No  flame  was  visible  round  the  wires. 

Discussion. 

Mr.  CowpER  said  that  he  could  confirm  Mr.  Dixon's  statements  : 
on  passing  sparks  through  a  dry  mixture  of  CO  and  oxygen  he  had 
always  noticed  a  blue  glow  around  the  wires,  due  to  local  action,  but 
no  explosion  took  place  unless  the  gases  had  not  been  thoroughly 
dried. 

Captain  Abney  inquired  to  what  extent  Mr.  Dixon  had  heated  the 
tubes  before  introducing  both  gases ;  it  was  well  known  that  moisture 
condensed  on  the  glass,  which  it  was  not  easy  to  remove. 

Dr.  Armstrong  said  that  Mr.  Dixon's  observations  appeared,  like 
those  of  Langer  and  Mayer  on  the  action  of  chlorine  on  platinum,  to 
support  the  view  he  had  put  forward  in  a  previous  discussion,  that 
probably  it  was  necessary  to  distinguish  between  two  forms  of 
chemical  action,  the  one  occurring  at  high,  the  other  at  low  tempera- 
tures. It  was  an  important  question  whether  the  platinum  played 
any  part  in  the  case  under  discussion  ;  even  without  it,  however, 
three  things  would  still  be  present,  since  there  would  be  CO,  Oo  and 
0,  whenever  the  spark  passed. 

Professor  McLeod  asked  whether  Mr.  Dixon  had  observed  the 
deposition  of  a  dark  bi'ownish  substance  near  the  electrodes  when 
sparks  were  passed  through  dry  CO2.  He  called  attention  to  the 
fact  that  chromic  chloride  was  rendered  soluble  in  water  by  a  trace 
of  chromous  chloride  as  an  illustration  of  the  influence  exerted  by  a 
third  body. 

Mr.  DoNKiN  remicided  the  meeting  of  Sir  B.  Brodie's  observations 
on  the  production  of  lower  solid  oxides  of  carbon  when  carbonic 
oxide  was  submitted  to  the  action  of  the  silent  discharge  in  a  Siemens 
tube. 

Mr.  Dixon  said  that  he  had  heated  his  tubes  above  100°,  and  had 
then  introduced  hot  mercury ;  oxygen  was  next  introduced  and  also 
the  drying  agent,  and  the  wire  was  then  heated  to  redness  for  some 
time.  In  his  experiments  he  had  not  observed  the  formation  of  the 
deposit  referred  to.  He  had  found  that  carbon  monoxide  was  decom- 
posed to  the  extent  of  only  0"5  per  cent,  by  sparking. 
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52.  "  On  the  Influence  of  Silicon  uj)on  tlie  Propei'ties  of  Cast  Iron." 
By  Thomas  Turner,  Assoc.  R.S.M. 

The  author  has  prepared  "  pure  cast  iron,"  that  is,  cast  iron  as  free 
as  possible  from  the  ordinary  impurities,  by  heating  wrought  iron  with 
charcoal  for  about  five  hours.  The  composition  of  the  product  was 
C  =  1-98,  Si  =  0-19,  Mn  =  0-14,  P  =  0-32,  S  =  0-35.  The  cast  iron 
was  then  melted  with  suitable  quantities  of  silicon  pig-iron  containing 
C  =  I-8I,  Si  =  9-80,  Mn  =  1-95,  P  =  0-21,  S  =  0-04,  and  from  the 
product  test-bars  of  about  I'l"  diameter  and  19"  7"  long  were 
prepared. 

These  bars,  tested  by  Professor  Kennedy  with  the  University  Col- 
lege testing  machine,  gave  the  following  results  : — 


Silicon, 
per  cent. 

Breaking  Load. 
Tons  per  square  inch. 

Modulus  of  Elasticity. 

0 

10-14 

25  -79  millions. 

0-5 

12-31 

28 

67 

1 

12-72 

31 

18 

2 

15-70 

23 

56 

2-5 

14-62 

25 

45 

3 

12-23 

21 

15 

4 

11-28 

15 

64 

5 

10-16 

18 

'2 

7-5 

5-34 

14 

75 

10 

4-75 

13-93         „    - 

These  results  show  that,  contrary  to  the  g-enerally  accepted  views 
on  this  subject,  a  suitable  addition  of  silicon  to  cast  iron  improves  the 
tensile  strength  of  the  metal.  Any  further  addition,  however,  beyond 
2-5  per  cent.,  causes  a  gradually  increasing  deterioration. 

Each  test-piece  was  analysed  after  fracture,  and  the  results  of  these 
analyses  are  given.  They  show  that  the  actual  silicon  and  carbon 
content  is  always  very  near  to  that  desired,  while  the  sulphur  and 
phosphorus  are  fairly  constant.  The  manganese  increases  gradually 
up  to  1'95  per  cent. 

It  is  shown  that  the  graphitic  carbon  is  increased  by  the  addition  of 
silicon,  and  consequently  the  iron  passes  in  character  from  white  to 
grey.  The  addition  of  silicon  renders  the  metal  more  fluid,  and  gives 
smoother,  finer  castings;  and,  in  moderate  quantity,  undoubtedly 
renders  the  metal  more  sound.  In  larger  quantities,  however,  it 
renders  the  metal  brittle. 


Discussion. 
Mr.  Spillee  said  a  Blue-book  was  published  about  1860,  by  Sir 
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Frederick  Abel,  containing  an  account  of  similar  experiments  witli 
cast-iron.  He  bad  taken  part  in  those  experiments.  The  results 
arrived  at  were  very  different  from  those  now  put  forward  :  in  fact, 
he  was  inclined  to  question  altogether  Mr.  Turner's  conclusions,  as  he 
was  not  satisfied  with  the  method  of  testing  adopted,  particularly  the 
shape  and  .size  of  the  testing  bars. 

Dr.  Wright  emphasised  the  fact  that  the  figures  adduced  showed 
the  carbon  to  be  in  a  very  different  condition  though  the  same  in 
amount  in  the  different  specimens  tested  ;  he  did  not  think  that  the 
specimens  were  comparable. 

Mr.  Turner,  in  reply,  said  that  unfortunately  he  was  not  acquainted 
with  the  Blue-book  referred  to,  and  that  it  was  not  mentioned  in  the 
metallurgical  books.  [^Ir.  Spiller,  interposing,  said  the  results  were 
quoted  in  Watfs  Dictiovan/.l  He  had  acted  under  the  advice  of 
engineers  in  preparing  the  test  bars.  It  was  true  the  carbon  was  in 
a  different  condition,  but  the  difference  was  due  to  the  silicon. 

53.  "  Eleven  Months'  Experience  with  Toughened  Glass  Beakers." 
By  R.  J.  Fnswell. 

In  July,  1884,  twenty-one  beakers  were  purchased  of  the  Toughened 
Glass  Company,  working  De  la  Bastie's  patents.  One  of  these  was 
broken  by  an  accident  and  twenty  were  taken  into  use  in  the 
laboratory  of  the  Atlas  Works.  They  had  the  form  of  thin  tumblers 
furnished  with  a  lip.  The  bottom  is  about  three  times  as  thick  as 
the  sides,  and  weight  for  weight  they  are  2^  times  as  heavy  as  the 
Bohemian  beaker  of  about  the  same  capacity. 

It  was  stated  on  behalf  of  the  makers  that  they  would  stand  boil- 
ing over  the  flame  of  a  rose  burner  while  supported  on  wire  gauze, 
but  as  one  of  them  burst  soon  after  he  began  to  use  them,  on  pouring 
hot  water  into  it,  the  more  severe  treatment  was  never  tried,  and 
they  were  relegated  to  oi-dinary  use. 

Of  late  they  have  been  considerably  in  use  in  collecting  some 
somewhat  tarry  distillates,  and  since  then  have  begun  to  show 
evidences  of  rapid  decay.  Some  slight  signs  of  this  had  been  noticed 
early  in  the  career  of  some  of  them,  but  as  it  principally  took  the 
form  of  slight  surface  corrosion  and  dulling  of  the  glass,  it  was 
attributed  to  the  well-known  action  of  caustic  alkaline  solutions. 

The  new  action  was  difEerent,  the  sides  exhibiting  a  mass  of 
exceedingly  minute  fissures,  so  close  together  and  running  so  com- 
pletely over  the  surface  of  the  beaker  that  it  had  the  appearance  of 
being  covered  with  a  tissue  of  spider's  web.  The  next  change  con- 
sisted in  the  surface  of  the  glass  completely  exfoliating,  so  that  on 
rubbing  the  finger  along  the  surface,  a  mass  of  minute  plates  could 
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be  detached.  At  length  one  of  the  beakers  was  attacked  in  this  way 
over  about  one-third  of  its  surface,  and  the  boundary  between  the 
attacked  part  and  that  simply  fissured  was  a  sharp  line  passing  up 
both  sides  and  across  the  bottom.  He  at  first  thought  that  this  in- 
dicated imperfect  annealing  or  tempering,  and,  in  fact,  showed  the 
depth  of  immersion  in  the  oil-bath. 

On  a  little  consideration  this  appeared  highly  improbable,  and  he 
accordingly,  though  with  little  hope  of  solving  the  mystery,  resolved 
to  try  whether  the  two  liquids  used  to  clean  the  glasses  when  very 
dirty  had  anything  to  do  with  it. 

A  beaker  was  half  filled  with  caustic  soda  solution,  another  with 
strong  sulphuric  acid  l"8-i5,  and  another  with  25  per  cent,  sulphuric 
acid. 

At  the  end  of  72  hours  neither  the  caustic  soda  nor  the  weak 
sulphuric  acid  had  produced  any  effect,  but  the  beaker  with  the 
strong  H2SO4  was  entirely  ruined  by  an  extensive  exfoliation  which 
left  plates  sticking  up  from  the  surface  from  ^  mm.  to  ^  mm.  in 
height. 

The  beaker  in  which  the  25  per  cent,  acid  had  been  was  washed 
and  placed  on  its  side  to  dry  on  a  piece  of  thick  grey  filtering  paper 
lying  on  top  of  a  copper  water-oven.  In  about  one  hour's  time  a  broad 
strip  up  the  side  in  contact  with  the  paper  had  exfoliated  both  inside 
and  outside.  It  was  moistened  with  water,  turned  over  and  replaced. 
In  about  half  an  hour  another  strip  of  exfoliation  had  begun. 

Near  the  edge  of  the  vessel  the  scales  took  the  form  of  hairs 
1  —  2  mm.  long,  and  completely  curved  over  at  the  upper  end  in  the 
form  of  the  letter  C. 

About  ten  days  back  one  of  the  slightly  fissured  beakers  burst 
spontaneously,  and  a  few  days  after  another  followed  suit«,  both  con- 
taining water  at  the  time. 

The  thick  bottom  of  one  of  these  was  a  reticulated  mass  of  cracks ; 
when  obliquely  illuminated  each  crack  shows  as  a  slight  depression 
of  the  surface. 

The  result  of  eleven  months'  use  may  thus  be  summarised  : 

Of  20  beakers— 

2  burnt  spontaneously =  10  per  cent. 

1       ,,      on  hot  water  being  poured  in  . .         5  ,, 

6  useless  from  fissures  and  enfoliation  .  .        80  ,, 

8  are  in  good  condition 40         „ 

3  have  been  broken  by  unknown  means.       15         ,, 

20  100 

Taking    into    consideration  the  loss  of    confidence  caused  by  the 


high    percentage    of   spontaneous  bursting,    it    may    be    said    that 
toughened  glass  is  a  complete  failure  in  the  laboratory. 

The  following  Papers  were  taken  as  read: — 

54.  "  Bromo-derivatives  of  Diphenyl,  Tolylphenyl  and  Ditolyl." 
By  Prof.  Carnelley  and  Andrew  Thomson. 

T rihromodiplienyl,  C6H4Br'CeH3Br.,  (1  :  4 — 1  ?  r),  prepared  by  the 
action  of  excess  of  bromine  on  diphenyl  dissolved  in  1  :  4  tolylphenyl, 
crystallises  in  colourless  silky  needles  (m.  p.  90*^),  and  is  very 
ditiicultly  soluble  even  in  hot  alcohol.  On  oxidation  it  yields  1  :  4 
bromobenzoic  acid  (m.  p.  248°). 

The  authors  have  obtained  two  modifications  of  diparadibromo- 
diplienyl  by  the  action  of  bromine  on  pure  diphenyl.  They  both  melt 
at  162°,  and  are  in  all  respects  identical,  except  that  the  one  crystal- 
lises in  prisms  and  the  other  in  octohedra.  The  latter  does  not 
appear  to  have  been  previously  observed. 

Monnhromo-{\ — 4<)toI//lpheni/l,  CiaHuBr,  obtained  by  brominating 
be  pure  hydrocarbon,  crystallises  in  small  pearly  plates  (m.  p.  131°), 
and  is  almost  insoluble  in  cold,  and  only  difficultly  soluble  in  bot 
alcohol,  but  very  easily  soluble  in  benzene. 

Two  isomeric  modifications  of  dihromo-(l  —  '^)tohjlplienyl, 
Ci2H7Br./CH3,  were  obtained  by  the  action  of  bromine  on  the  1 — 4 
hydrocarbon,  but  it  was  not  found  possible  to  separate  them.  On 
oxidation  of  the  mixture  two  isomeric  modifications  of  dibromo- 
phenylbenzoic  acid,  djHTBr./COOH,  were  obtained.  The  one  melted 
at  202°  and  the  other  at  282°. 

Monohromo-{2 — '^')ditolyl,  C6H4Me'C6H3BrMe  (Br  ?),  was  prepared 
by  the  action  of  bromine  on  the  hydrocarbon.  It  crystallises  in  fine 
interlacing  microscopic  needles  (m.  p.  94°).  It  is  only  very  slightly 
soluble  in  cold  alcohol,  and  difficultly  soluble  in  hot,  but  easily  soluble 
in  ether  or  benzene.  On  oxidation  it  yields  monobromotere- 
phthalic  acid  (m.  p.  306°). 

Monohromo-(2 — 4i')ditolyl,  C6H4Me'C6H3BrMe  (Br  =  4),  an  oil  which, 
on  oxidation,  gives  monobromodiphenic  acid, 

C6H4(COOH)-C6H3Br-COOH, 

melting  at  215°,  and  this,  on  further  oxidation,   is   converted  into 
4:2:1  monobromophthalic  acid,  C6H3Br(COOH)2  melting  at  203°. 

Dibromo-(2 — ^y ditolyl,  Ci4Hi2Br2,  was  obtained  by  the  action  of  the 
calculated  quantity  of  bromine  on  the  hydrocarbon.  It  crystallises 
in  beautiful  long,  almost  hair-fine,  lustrous  needles  (m.  p.  156°). 
This  dibromo-com  pound  behaves  in  a  remarkable  manner  on  oxidation, 
giving  first   a  brilliant  yellow  compound   (m.   p.   170^)    having   the 
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composition  of  a  diketone,  Ci2HbBr2(CO).,  isomeric  with  dibromo- 
phenanthraquinone,  but  having  a  different  orientation.  On  further 
oxidation  the  dibromoditolyl  gives  a  brilliant  yellow  product,  very 
similar  to  the  diketone  just  described,  but  melting  at  201°,  and 
having  the  composition  of  a  dibromodiphenic  acid,  Ci2H6Br2(COOH).j, 
but  not  really  having  the  latter  constitution,  as  it  does  not  seem  to 
possess  the  properties  of  an  acid. 

55.  "Note  on  the  Influence  of  Strain  upon  Chemical  Action."  By 
Prof.  Carnelley  and  James  Schlerschmanu. 

The  experiments  were  undertaken  with  the  object  of  determining 
whether  strain  had  any  influence  upon  chemical  action.  It  appeared, 
«  priori,  not  impossible  that  there  might  be  an  effect  such  as  would 
increase  chemical  action,  for  presumably  any  condition  which  would 
tend  to  lessen  the  attractive  force  between  the  particles  of  an  iron 
wire,  for  example,  would  also  assist  the  action  of  acids,  &c.,  on  such  a 
wire.     Two  series  of  experiments  were  made  as  follows  : — 

Series  A. — In  each  experiment  copper  wire  (18  gauge)  was 
exposed  for  three  hours  to  the  action  of  100  c.c.  of  a  10  per  cent, 
solution  of  ammonium  chloride.  In  one  set  of  experiments  the  wire 
was  kept  stretched  by  a  weight  of  2  lbs.,  and  in  a  second  set  by  a 
weight  of  28  lbs.  The  copper  dissolved  by  the  liquid  was  determined 
colorimetrically  with  potassium  ferrocyanide. 

The  results  were  as  under  : — 


Strain  on  Wire 

Strain  on  Wire 

=  2  lbs. 

=  28  lbs. 

Experiment  (1)  . 

.    Copper  dissolved  =  5'5  nigrms. 

5'5  mgrms. 

(2).. 

)j              ?)          —  "  -I-        )j 

5-1       „ 

(3).. 

—  5-2 

5-2       „ 

Smes  B. — In  each  experiment  iron  wire  (19  gauge)  was  exposed 
for  three  hours  to  the  action  of  dilute  sulphuric  acid  (1  :  25).  In 
one  set  of  experiments  the  wire  was  kept  stretched  by  a  weight  of 
2  lbs.,  and  in  a  second  set  by  56  lbs.  The  iron  dissolved  was  deter- 
mined colorimetrically  by  potassium  ferrocyanide.  Results  as 
under  : — 

Strain  on  Wire  Strain  on  Wire 

=  2  lbs.  =  56  lbs. 

Experiment  (4)  , .   Iron  dissolved  =  2"0  mgrms.  1*8  mgrms. 

(5)  . .      „  „  =  2-0       „  2-0        „ 

(6)  . .      „  „  =  2-0       „  2-0        „ 

These  experiments  show,  therefore,  that  strain  exerts  no  percep- 
tible influence  upon  chemical  action,  or,  at  least,  not  under  the 
conditions  above  described. 
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56.  "  On  the  Non-existence  of  Gaseous  Nitrous  Anhydride."  By 
William  Ramsay,  Ph.D. 

In  replying  to  Dr.  Lunge's  criticisms  on  a  recent  paper  by 
Mr.  Cundall  and  himself,  the  author  points  out  that  Dr.  Lunge's 
proofs  of  the  existence  of  gaseous  nitrous  anhydride  all  involve  the 
presence  of  sulphuric  acid ;  and  moreover  that  the  behaviour  of 
Dr.  Lunge's  nitrous  anhydride,  acknowledged  by  him  to  be  a  body  at 
least  capable  of  partial  dissociation,  is  unique,  inasmuch  as  the  extent 
of  its  dissociation  is  not  increased  by  rise  of  temperature.  The  author 
then  describes  experiments  which  prove  that  on  mixing  gaseous  nitric 
peroxide  with  nitric  oxide,  no  diminution  of  volume  is  observable  ;  as 
reaction  between  these  gases  would  imply  contraction,  it  is  concluded 
that  no  reaction  takes  place,  so  long  as  they  are  gaseous.  But  on 
cooling  the  mixtui-e  of  gases  a  deep  bine  liquid  is  condensed,  which  is 
doubtless  a  mixture  of  liquid  nitrous  anhydride  with  liquid  nitric 
peroxide  ;  it  is  thus  seen  that  on  assuming  the  liquid  state,  reaction 
IS  possible. 

57.  "  On  the  Causes  of  the  Decrepitations  in  Samples  of  so-called 
Explosive  Pyrites."     By  B.  Blount. 

Having  obtained  certain  samples  of  pyrites  showing  in  a  marked 
manner  the  phenomenon  of  decrepitation  when  heated  to  moderate 
temperatures,  the  author  of  the  paper  examined  these  samples  to 
determine,  if  possible,  whether  the  decrepitations  "were  produced 
(1)  Bv  the  expansive  force  of  "water  contained  in  the  cavities  of  the 
ore,  or  ("2)  the  expansive  force  of  gas  similarly  contained.  Weighed 
quantities  of  the  pyrites  were  heated  in  a  Liebig's  tube  to  100°  C, 
and  the  gas  or  vapour  evolved  collected  in  weighed  absorption-tubes. 
Prom  these  experiments  it  was  found  that  moisture  and  carbon 
dioxide  were  given  off  in  the  decrepitation  of  the  pyrites.  The 
amounts  of  water  and  CO)  given  off  were  not  in  the  proportions  cor- 
responding to  the  formula  HoCOs,  the  CO2  being  much  in  excess  of 
the  moisture.  The  cavities  are  apparently  very  widely  and  not  at  all 
regularly,  distributed  throughout  the  samples.  The  author  concludes 
that  (1),  that  the  decrepitations  are  due  to  the  presence  of  CO2, 
together  with  greater  or  less  quantities  of  moisture;  (2),  that  the 
CO2  is  confined  at  high  pressures,  probably  suflBcient  to  liquefy  it ; 
(3),  that  the  usual  temperature  at  which  the  pyrites  begins  to  decrepi- 
tate is  30—35°  C. 

08.  '"  On  the  Specific  Action  of  a  Mixture  of  Sulphuric  and  Nitric 
Acids  upon  Zinc  in  the  Production  of  Hydroxyamiue."  By  E.  Divers, 
M.D.,  F.R.S.,  and  T.  Shimidzu,  M.E. 

No  quantitative  experiments  appear  to  have  been  published  upon 
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the  variable  activity  of  zinc  towards  sulphuric  acid.  Carefully 
cleaned  sheet-zinc  of  one  quality  may  show  the  greatest  differences  in 
the  rate  at  which  it  dissolves  in  sulphuric  acid  of  a  certain  dilution. 
In  five  minutes,  four  times  as  much  zinc  has  been  found  to  dissolve, 
from  equal  surfaces,  in  one  experiment  as  in  another.  In  this  case, 
15  per  cent,  sulphuric  acid  was  used.  With  weaker  acid  the  differ- 
ence would  sometimes  prove  much  greater,  as  when  in  20  minutes' 
immersion  in  o  per  cent,  acid,  the  dissolved  metal  was  10  times 
gi'eater  in  one  case  than  in  another,  under  conditions  arranged  alike. 
But  these  differences  diminish  as  the  duration  of  the  dissolution  is 
prolonged.  In  20  minutes  the  greatest^ difference  observed  with 
15  per  cent,  acid  has  been  but  little  more  than  four  to  three. 

Zinc  that  proved  tolerably  sensitive  to  sulphuric  acid  from  the 
first,  showed  a  solubility  in  the  acid  of  different  strengths  that  was 
approximately  in  proportion  to  the  dilution  of  the  acid ;  but  zinc, 
nearly  inactive  in  3  per  cent,  acid,  dissolved  in  15  per  cent,  acid,  in 
15  minutes,  12  times  as  much  as  it  did  in  7^  per  cent.  acid.  These 
differences  in  activity  towards  sulphuric  acid  are  shown  also  by 
granulated  zinc,  but  not  to  the  same  extent.  They  do  not  seem  to  be 
due  merely,  or  even  to  a  great  extent,  to  differences  in  composition  of 
commercial  zinc,  but  to  be  galvanic  phenomena.  Nitric  acid  is  also 
irregular  in  its  action  upon  zinc,  but  much  less  so  than  sulphuric 
acid. 

The  action  of  a  mixture  of  nitric  and  sulphuric  acids  is  very  much 
more  rapid  than  that  of  either  of  these  acids,  of  similar  dilution,  by 
itself.  Thus,  dilute  nitric  acid  mixed  with  three  times  its  volume  of 
a  dilute  sulphuric  acid,  of  less  average  activity  upon  zinc  than  itself, 
formed  a  mixture  at  least  five  times  as  active  as  the  dilute  nitric  acid 
by  itself  was.  The  experiments  were  so  arranged  that  there  should 
be  no  material  rise  in  the  temperature,  as  that  would  of  itself  have 
greatly  increased  this  disproportion. 

Both  the  nascent  hydrogen  hypothesis,  and  that  of  the  sulphuric 
acid  serving  to  keep  unreduced  nitric  acid  free,  entirely  fail  to  explain 
such  a  superior  activity  in  the  mixed  acids ;  and  the  only  view  of  the 
matter  that  appears  sufficient  for  the  purpose  is,  that  the  mixed  acids 
exert  a  specific  action  upon  the  zinc,  by  virtue  of  which  the  sulphuric 
acid  is  decomposed  by  the  combined  action  upon  it  of  the  nitric  acid 
and  the  zinc.  Alone,  these  bodies  are  inactive,  or  nearly  so,  upon  it, 
but  together  they  at  once  decompose  it,  just  as  hydrochloric  acid  and 
selenium  together  decompose  sulphuric  acid,  or  as  nitric  oxide  and 
stannous  chloride  together  decompose  hydrochloric  acid. 

Hydroxyamine,  in  acid  solution,  is  not  decomposed  by  zinc,  as  it 
has  hitherto  been  assumed  to  be.  Its  solution  may  even  be  boiled 
upon  zinc  for  some  time,  provided  it  is  kept  acid,  without  undergoing 
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appreciable  change.  As  a  consequence  of  this  fact,  the  hydroxjamine 
formed  by  zinc  in  a  mixture  of  nitric  and  sulphuric  acids,  remains  in 
the  solution  for  some  minutes  unaffected,  and  only  declines  in  quan- 
tity as  the  sulphuric  acid  approaches  neutralisation.  Even  in  absence 
of  acid,  hydroxyamine  in  solution  is  only  slowly  decomposed  by  con- 
tact with  zinc,  so  long  as  the  solution  is  cold.  In  hot  solutions  it  is 
much  more  rapidly  changed. 

The  jiroduction  of  ammonia  from  nitric  acid  by  zinc  in  presence  of 
sulphuric  acid  must  be  regarded  as  the  result  of  the  direct  and  inde- 
pendent action  of  the  nitric  acid  upon  the  zinc.  It  seems  also  nearly 
certain  that  hydroxyamine  is  the  sole  product  of  the  specific  action  of 
the  mixed  acids,  and  that  it  would  not  be  producible  by  zinc  alone 
from  truly  pure  nitric  acid. 

Variations  in  the  proportions  of  hydroxyamine  obtained  from  nitric 
acid  by  treating  it  with  sulphuric  acid  and  zinc  depend  very  largely 
upon  undetermined  peculiarities  in  the  zinc.  One  zinc  may  prove 
three  times  as  productive  as  another.  This  difference  in  productive- 
ness does  not  appear  to  depend  altogether  upon  differences  in  the 
activity  of  the  zinc  towards  sulphuric  acid,  or  upon  differences  in 
composition.  Lead  seems  to  be  indifferent,  while  iron  sometimes  acts 
injuriously. 

The  production  of  hydi-oxyamine  is  favoured  by  heat,  nearly  boil- 
ing solutions  giving  somewhat  better  yields  than  cold  ones,  provided 
that  the  sulphuric  acid  is  not  too  much  diluted,  and  that  it  is  in 
sufficient  excess  over  the  nitric  acid  ;  increase  in  its  amount  is  without 
effect  upon  the  yield  of  hydroxyamine.  The  degree  of  dilution  of  the 
nitric  acid  has  no  apparent  effect  upon  the  yield  of  hydroxyamine. 
An  investigation  of  the  effects  of  varying  circumstances  upon  the 
yield  of  hydroxyamine  from  nitric  acid  by  the  action  of  zinc  and  sul- 
phuric acid  is  greatly  impeded  by  the  irregular  behaviour  of  what,  in 
other  respects,  appears  to  be  the  same  quality  of  the  metal. 

59.  "  On  the  Action  of  Pp^osulphuric  Acid  upon  certain  Metals." 
By  E.  Divers,  M.D.,  F.R.S.,  and  T.  Shimidzu,  M.E. 

New  reasons  for  considering  liquid  or  solid  sulphur  trioxide  as 
[S2O6]  rather  than  as  [SO3],  are  afforded  by  the  results  of  some 
experiments  upon  the  reaction  of  pyrosulphuric  acid  with  silver, 
mercury  and  copper. 

When  carefully  freed  from  sulphuric  acid  and  moisture,  sulphur 
trioxide  is  without  action  upon  these  metals  ;  it  is  otherwise  when  a 
little  sulphuric  acid  is  present.  Silver  dissolves  freely  in  melted 
pyrosulphuric  acid  without  evolution  of  gas.  The  products  are  silver 
sulphate  and  sulphur  dioxide,  which  remains  dissolved  in  the  fuming 
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ncid,  in  which  it  is  very  soluble.  Mercury  bahaves  like  silver,  but, 
as  its  sulphate  is  less  soluble  in  sulphuric  acid,  this  soon  begins  to 
SDparate.  Also,  when  the  solution  of  the  mercury  is  poured  into 
water,  there  is  obtained  not  sulphur  dioxide,  but  metallic  mercury, 
besides  mercurous  sulphate.  The  cause  of  this  difference  is  merely 
that  the  sulphur  dioxide  reduces  some  of  the  mercurous  sulphate  when 
the  two  substances  come  in  contact  with  the  water. 

The  reaction  between  silver  or  mercury  and  the  faming  acid  is 
clearly  one  between  it  and  sulj^hur  trioxide,  since  the  metal  is  practi- 
cally unacted  upon  by  cold  sulphuric  acid  itself.  The  metal  displaces 
the  radical  sulphuryl,  which  then  becomes  sulphur  dioxide  : — 

(S0,)S04  +  2Ag  =  Ag,S04  +  SO,. 

Pure  sulphur  trioxide  cannot  act  upon  these  metals  because  of  the 
insolubility  of  the  sulphate  in  it. 

The  propriety  of  viewing  the  reaction  as  one  between  the  sulphur 
trioxide  and  the  metal  is  further  shown  by  the  behaviour  of  copper 
with  pyrosulphuric  acid.  Copper  is  acted  upon  only  until  it  gets 
coated  with  a  mixture  of  sulphate  and  sulphide.  Copper  sulphate  is 
almost  insoluble  in  sulphuric  acid.  The  sulphide  results  from  reac- 
tion between  sulphur  dioxide  and  copper.  Divers  has  already  in  a 
recent  paper  advanced  the  view  that  the  action  of  hot  sulphuric  acid 
upon  copper,  mercury,  and  silver  is  in  reality  one  between  the  metal 
and  sulphur  trioxide,  into  which  and  water,  sulphuric  acid  so  readily 
dissociates  at  a  moderate  heat. 

The  treatment  in  the  cold  of  mercury  with  pyrosulphuric  acid  is 
recommended  for  the  preparation  of  mercurous  sulphate. 

60.  "  On  the  Constitution  and  Reactions  of  Liquid  Nitric  Peroxide." 
By  E.  Divers,  M.D.,  F.R.S.,  and  T.  Schmidzu,  M.E. 

It  is  improbable  that  when  hot  gaseous  nitric  peroxide  [NOo]  con- 
denses to  the  liquid  peroxide,  [N2O4],  the  two  nitrogen-atoms  directly 
unite,  because  the  direct  combination  of  two  atoms  of  nitrogen  in  the 
simple  body  itself,  or  in  compounds,  is  a  very  stable  one.  But  evidence 
is  still  wanting  that  the  peroxide  is  nitrosyl  nitrate,  [ON'O'NO^].  The 
only  reaction  that  points  to  this  constitution  is  that  between  the  per- 
oxide and  sulphuric  acid— N0O4  -t-  H2SO4  =  HNO3  +  (0N)HS04,  in 
which  it  changes  into  nitrosyl  sulphate  and  hydrogen  nitrate.  This 
want  of  evidence  is  greatly  lessened  by  the  knowledge  of  the  reactions 
between  nitric  peroxide  and  some  metals. 

Mercury  treated  with  dry  rectified  nitric  peroxide  is  converted  into 
mercurous  nitrate,  with  more  or  less  mercuric  nitrate,  nitric  oxide 
being  liberated.      Silver   is   superficially  converted  into   nitrate  also 
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•with  the  evolution  of  nitrous  oxide ;  and  neither  in  the  case  of 
mercury  nor  of  silver  is  nitrite  formed.  The  reaction  is,  therefore, 
the  displacement  by  metal  of  nitrosyl  in  its  nitrate. 

The  reaction  -with  copper  appears  to  be  the  same,  but  its  exact 
determination  is  rendered  difficult  by  the  instability,  in  contact  with 
water,  of  cuprous  nitrate,  for  that  is  the  copper  salt  which  appears  to 
be  formed.  The  product  treated  with  water  gives  metallic  copper 
and  cnpric  nitrate,  and  with  concentrated  alkali,  alkali  nitrate  and 
cuprous  hydroxide.  But  other  changes  occur,  the  cuprous  hydroxide 
seeming  to  rednce  some  nitrate  to  ammonia,  and  cnpric  nitrate  solu- 
tion reacts  with  finely  divided  copper  to  form  nitric  oxide  and  basic 
copper  nitrate. 

The  action  of  beat  upon  silver  nitrite  has  been  reinvestigated.  The 
salt  has  been  heated  in  absence  of  air.  The  results  confirm  those 
formerly  got  by  Divers.  Heated  only  to  125°,  it  slowly  decomposes 
to  silver  nitrate,  silver  and  nitric  oxide.  Heated  strongly,  it  changes, 
to  a  large  extent,  into  nitric  peroxide  and  silver,  although  some  silver 
nitrate  and  nitric  oxide  are  formed.  The  fact,  formerly  ascertained 
by  Divers,  that  silver  nitrite,  heated  cautiously  in  a  confined  space, 
can,  by  absorption  of  oxygen  from  the  air,  become  nitrate  without 
the  formation  of  much  free  silver,  is  considered  to  indicate  that  tbe 
formation  of  nitrate  is  due  to  the  action  of  nitric  peroxide  upon 
silver,  and  not  to  the  oxidation  of  nitrite.  It  is  regarded  as  unlikely 
that  silver  nitrite  unites  directly  with,  free  oxygen,  and  it  is  shown 
that  nitric  peroxide  has  no  action  on  silver  nitrite.  If  silver  were  not 
converted  into  the  nitrate,  it  is  inexplicable  why,  after  78  hours' 
exposure  to  a  temperature  decomposing  silver  nitrite,  it  should  be 
possible  to  have  only  a  small  fraction  of  the  silver  in  the  metallic 
state. 


61.  "On  the  Behaviour  of  Stannous  Chloride  towards  Nitric 
Oxide,  and  towards  Xitric  Acid."  By  E.  Divers,  M.D.,  F.R.S.,  and 
T.  Haga. 

In  contradiction  to  statements  and  assumptions  hitherto  made,  it  is 
asserted  that  tin  and  hydrochloric  acid  do  not  convert  any  part  of 
either  nitric  oxide  or  nitric  acid  into  ammonia.  Also,  that  stannous 
chloride  does  not  form  ammonia  from  these  bodies — at  least,  not  below 
or  up  to  100°.  Thirdly,  that  hydroxyamine  is  not  converted  to 
ammonia,  or  other^-ise  affected,  by  either  hydrochloric  acid  and  tin, 
or  hydrochloric  acid  and  stannous  chloride,  whether  in  hot  or  in  cold 
solution. 

Ammonia  is  formed,  however,  when  nitric  oxide  is  treated  with 
either  tin  or  stannous  chloride  and  acid,  in  presence  of  oxygen.     To 
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want  of  care  in  excluding  air,  and  to  inditference  as  to  the  purity  of 
the  nitric  oxide  employed,  must  be  attributed  the  experience  of 
previous  workers  that  ammonia  is  formed  from  nitric  oxide.  For 
von  Dumreicher's  statements  that  hydroxjamine  is  rapidly  converted 
into  ammonia  by  acid  stannous  chloride  at  100°,  and  that  nitric  acid 
yields  ammonia  when  treated  with  that  reagent,  no  explanation  has 
suggested  itself,  by  which  they  can  be  made  consistent  with  the 
experiences  here  recorded. 

Besides  hydroxyamine,  some  nitrogen  is  produced  by  the  action  of 
stannous  chloride  upon  nitric  oxide.  Strange  to  say,  at  100°,  stannous 
chloride  is  without  any  action  upon  nitric  oxide,  except  the  doubtful- 
production  of  a  trace  of  ammonia.  At  common  temperatures, 
there  is  probably  an  unstable  compound  produced,  such  as — 
[CloSn(ON  ".  SnCL)2],  and  this,  decomposing  with  hydrochloric  acid, 
yields  stannic  chloride  and  hydrnxyammonium  chloride.  Stannous 
chloride  is  readily,  though  slowly,  converted  to  stannic  chloride  by 
nitric  oxide. 

Nitric  acid  is  only  acted  upon  by  stannous  chloride  in  presence  of 
strong  hydrochloric  acid  solution,  not  in  presence  of  dilute  acid. 
Nitrosyl  chloride  would  thus  appear  to  be  the  source  of  the  hydroxy- 
amine,  and  not  the  nitric  acid.  The  action  of  the  nitrosyl  chloride 
upon  stannous  chloride  will  be  that  of  its  two  radicles.  This  action 
will  be  further  examined,  but  it  already  seems  to  favour  the  view  held 
by  Divers,  that  the  nitrogen  of  nitric  acid  is  tervalent  rather  than 
quinquivalent. 

62.  "  Preliminary  Note  on  the  Reaction  between  Mercurous  Nitrate 
and  Nitric  Oxide,  and  between  Mercurous  Nitrate  and  Nitrites."  By 
Edward  Divers,  M.D.,  F.R.S.,  and  Tamemasa  Haga. 

It  has  been  known  for,  perhaps,  haK  a  century,  that  mercurous 
nitrate  yields  metallic  mercury  when  treated  with  a  solution  of  alkali 
nitrite,  and  this  reaction  has  been  always  regarded  as  one  of  oxidation 
of  the  nitrite  by  reduction  of  the  mercury  salt.  Obviously  true  as 
this  seems  to  be,  we  believe  we  can,  even  in  this  preliminary  note, 
show  that,  nevertheless,  ic  is  not  true. 

When,  with  exclusion  of  air,  pure  nitric  oxide  is  passed  into  a 
solution  of  mercurous  nitrate  in  dilute  nitric  acid,  a  precipitation  of 
metallic  mercury  slowly  takes  place,  and  hydroxyamine  is  formed  in 
quantity,  hut  no  ammonia.  The  solution  contains  mercuric  nitrate. 
By  prolonging  the  contact  of  gas  for  many  hours,  beautiful  lone 
yellow  prisms  crystallise  out,  while  the  metallic  mercury  still  remains. 
The  mother-liquor  now  contains  a  mercury  salt  of  specific  reactions, 
together   with  ammonia,  but  no  longer  any  hydroxyamine.      With 


9H 

hydropfcn  sulphide,  it  yields  sulpliur  and  a  browji  pi-ecipitatc,  wliieh, 
when  heated,  effervesces  and  blackens.  With  potassium  hydroxide,  a 
precipitate,  first  reddish,  then  greyish,  is  obtained.  The  yellow  crystals 
effervesce  with  acids,  and  are  slowly  changed  by  them.  In  this 
change,  a  little  black  matter  is  formed,  and  with  hydrochloric  acid, 
both  mercuric  and  mercurous  chlorides  are  obtained.  The  black 
matter,  heated  again  with  fresh  hydrochloric  acid,  yields  metallic 
mercury.  The  gas  evolved  is  pure  nitric  oxide.  Neither  ammonia 
nor  hydroxyamine  can  be  got  from  the  crystals.  Boiled  with  water, 
they  efferversce,  and  pai'tly  dissolve,  and  metallic  mercury  separates. 
Even  cold  water  slowly  separates  mercury  from  them.  Heated  dry, 
they  decompose  much  as  do  mercury  nitrates.  We  hope  to  offer  the 
Society  a  fuller  account  of  this  yellow  salt  in  the  early  part  of  next 
year.  We  wish  now  only  to  comment  specially  upon  the  first  stage 
of  the  reaction. 

In  the  first  stage  of  the  reaction,  we  have  the  remarkable  pheno- 
menon, not  of  nitric  oxide  acting  as  a  reducing  agent,  for,  on  the 
contrary,  much  of  it  gets  hydi'ogenised,  but  of  nitric  oxide  precipitating 
mercury  from  its  sa/i— (HgNO,,),  +  2N0  =  2(NO)N03  +  2Hg.  We 
see  no  means  of  rejecting  that  equation,  remarkable  as  it  undoubtedly 
is.  The  nitrosyl  nitrate,  here  assumed  to  form,  will  at  once  decom- 
pose with  water  and  mercurous  nitrate  into  hydroxyammonium 
nitrate  and  mercuric  nitrate,  perhaps  in  the  way  represented  by  the 
following  equation  : — 

•       4(HgN03).  +  8HNO3  +  2(NO)N03  =  SHgCNOa),  + 

2(HONHhjN02. 

The  after-reaction  is  probably  one  between  mercuric  nitrate  and  nitric 
oxide.     The  destruction  of  hydroxyamine  presents  no  difl&culty. 

In  the  case  of  the  long-known  precipitation  of  mercury  by  a  nitrite, 
we  find  that,  provided  the  nitrite  be  added  gradually  to  a  concentrated 
solution  of  mercurous  nitrate,  kept  in  considerable  excess,  it  is  accom- 
panied by  Ml  abundant  production  of  hydroxyamivp.  The  reaction  can 
no  longer,  therefore,  be  treated  as  one  of  reduction  of  mercury  salt 
by  the  oxidation  of  a  nitrite.  We  are  not  yet  prepared  to  speak  with 
any  certainty  as  to  the  exact  nature  of  this  reaction.  The  free  acid 
of  the  mercuiy  solution  will  probably  yield  alkali  nitrate  and  nitric 
oxide— 3KNO2  -t-  2HNO3  =  3KNO3  +  H.3O  -f  2N0,  and  then  the 
nitric  oxide  will  react  with  the  mercurous  salt,  as  we  have  found 
it  to  do. 

A  hydrochloric  acid  solution  of  cuprous  chloi-ide  is  unaffected  by 
nitric  oxide. 
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63.  "On  some  Derivatives  of  Anthraquinones."  By  A.  G.  Perkin 
and  Dr.  W.  H.  Perkin,  jnn. 

The  authors  have  studied  the  products  of  the  destructive  distillation 
of  sodium  anthraquinone  sulphonate.  By  treating  the  crude  distillate 
with  boiling  baryta-water  they  have  separated  metoxyanthraquinone. 
The  residue  contains  anthraquinone,  which  can  be  extracted  by  glacial 
acetic  acid,  leaving  a  body  of  the  formula  C2SH14O6,  which  also  dis- 
solves, though  very  sparingly,  in  acetic  acid,  crystallising  in  minute 
yellowish-red  needles.  This  compound  yields  anthracene  when  dis- 
tilled with  zinc-dust ;  it  dissolves  in  cold  sulphuric  acid,  forming  an 
intense  magenta-red  coloured  liquid ;  on  oxidation  with  chromic 
acid  it  is  converted  into  the  compound  CuHgOi.  This  latter  forms 
colourless  plates  melting  at  292°  ;  it  is  insoluble  in  alkalis  ;  it  yields 
anthracene  when  distilled  with  zinc-dust,  and  it  reacts  with  phenyl- 
hydrazine.  The  authors  are  inclined  to  regard  it  as  an  orthoquinone 
of  anthraquinone. 
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The  following  papers  were  read  :  — 

64.  "  The  Influence  of  Silicon  on  the  Properties  of  Cast  Iron." 
Part  II.     By  Thomas  Turner,  Assoc.  R.S.M. 

The  paper  is  a  continuation  of  one  recent Ij  published  (Cheni.  Soc. 
Trans.,  1885,  577). 

An  account  is  given  of  experiments  on  the  relative  density,  hard- 
ness, working  qualities  and  crushing  strength  of  the  metal,  and  the 
reason  of  the  variations  noticed  is  discussed. 

The  relative  density  was  determined  both  in  mass  and  in  small 
fragments.  In  the  first  case,  cylinders  3"  X  1"  were  employed,  and 
the  turnings  from  the  cylinders  were  used  for  a  second  determination. 
In  iron  possessing  great  tenacity  the  density  was  slightly  increased, 
but  with  less  tenacity  the  density  was  decreased  by  the  force  exerted 
in  turning  the  metal.  The  hardness  was  measured  by  the  weight  in 
grams  necessary  to  produce  a  scratch  with  a  cutting  diamond.  The 
influence  of  silicon  is  shown  to  be  quite  regular,  the  greatest  softness 
being  produced  by  from  2  to  3  per  cent.  The  working  qualities  are 
taken  from  the  observation  of  a  skilled  workman,  and  agree  very 
closely  with  the  hardness  as  before  determined. 

The  crushing  strength  tests  were  performed  by  Prof.  Kennedy 
on  cylinders  3"  X  0-75",  and  sketches  are  given  of  the  fractured 
specimens.  The  influence  is  tolerably  regular,  and  of  the  kind  pre- 
viously observed :  the  maximum  value  being  reached  with  1  per 
cent,  of  silicon. 

In  the  following  table  a  summary  is  given  of  the  chief  results  : — 


Silicon 

Eelatire 

density*  of 

cylinders, 

3"  X   1". 

Eelative 

density*  of 

turnings 

from 
cylinders. 

Eelative 
hardness. 

Crushing  strength.     Break- 
ing load  per  sq.  in. 

per 
jent. 

Pounds. 

Tons. 

0 

7-560 

7-719 

72 

168,700 

75-30 

0-5 

7-510 

7-670 

52 

204,800 

91-42 

1 

7  641 

7-630 

42 

207,300 

92-54 

2 

7-518 

7-350 

22 

r  135,600 
1 139.000 

60-53 
02-05 

2-5 

7-422 

7-388 

22 

172,900 

77-18 

3 

7-258 

7-279 

22 

128,700 

57-45 

4 

7-183 

7-218 

27 

106,900 

47-74 

5 

7-167 

7170 

32 

103,400 

46-16 

7-5 

7-128 

7-138 

42 

111,000 

49-55 

10 

0-978 

6-924 

57 

76,380 

34  10 

*  Water  at  20°  C.  =  1. 
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The  author  draws  the  following  conclusions  from  these  results. 

1.  That  a  suitable  small  addition  of  silicon  to  cast  iron  almost 
entirely  free  from  silicon  is  capable  of  producing  a  considerable 
impro\rement  in  the  mechanical  properties  of  the  m.etal. 

2.  That  in  these  experiments  the  maximum  values  are  probably 
reached  with  the  following  amount  of  silicon : — 

Crushing  strength about  0'80  per  cent. 

Modulus  of  elasticity ,,  I'OO         ,, 

Relative  density  (in  mass)     . .         „  1"00  ,, 

Tensile  strength ,,  1'80  ,, 

Softness  and  working  qualities       ,,  2'50         ,, 

3.  That  when  general  strength  is  required  the  amount -of  silicon 
should  not  vary  much  from  about  1"4  per  cent.  ;  but  that  when 
special  softness  and  fluidity  are  desirable,  about  2'5  per  cent,  may  be 
added.  Even  in  the  latter  case,  however,  any  increase  upon  3  per 
cent,  must  be  dangerous. 

These  conclusions  are  only  strictly  true  under  the  circumstances  of 
the  author's  experiments,  but  he  hopes  shortly  to  bring  forward 
evidence  from  independent  investigations  to  support  his  results. 

The  cause  of  these  results  is  discussed.  The  author  is  decidedly  of 
the  opinion  that  the  production  of  graphitic  carbon  is  not  the  only 
cause  of  these  differences,  but  that,  in  addition  to  the  indirect  effect 
owing  to  the  production  of  grey  iron,  the  suitable  addition  of  silicon 
has  a  direct  and  beneficial  influence  upon  the  mechanical  properties  of 
the  metal. 

Discussion. 

Dr.  Wright  inquired  whethei"  any  experiments  had  been  instituted 
to  determine  the  influence  of  silicon  on  iron  containing  smaller 
amounts  of  carbon.  Incidentally  he  referred  to  the  popular  use  of 
the  phrase  "  specific  gravity  "  as  being  highly  objectionable  :  it  was 
usually  difficult  to  know  what  was  meant.  All  ambiguity  would  be 
avoided  if  the  density,  i.e.,  the  weight  of  a  cubic  centimetre  in  vacuo 
at  a  specified  temperature,  were  stated. 

Mr.  Turner  said  that  he  had  not  made  any  such  experiments,  but 
in  a  subsequent  paper  he  hoped  to  show  that  Abel's  experiments 
furnished  information  on  the  point  in  question. 

65.  "  Modifications  of  Double  Sulphates."  By  Spencer  Umfre- 
ville  Pickering,  M-A. 

The  discordant  statements  as  to  the  heat  of  dissolution  of  anhydrous 
potassium  magnesium  sulphate  are  due  to  the  fact  that  it  and  its 
analogues  exist  in  various  distinct  modifications. 
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The  copper  salt,  CuK2(SOi)o,6H20,  on  being  dehydrated  at  any 
tempenitnre  between  100°  and  130°,  leaves  a  blue  powder  whicli 
dissolves  in  800  molecules  of  water  at  18'25^,  with  an  evolution 
of  9709  cal.  When  this  salt  is  further  heated  it  loses  its  colour, 
becoming  generally  quite  white,  and  then  remains  unaltered  at 
any  temperature  below  250°.  The  second,  or  /3-modification,  dis- 
solves with  an  evolution  of  only  t>489  cal.  at  1825°.  When  heated 
above  250°,  the  white  modification  becomes  blue  again,  and  suffers 
no  further  change  on  i-nisiug  the  temperature  till  decomposition 
sets  in  at  a  few  degrees  above  its  melting  point.  This  third  or 
7-modification  dissolves  in  water  with  an  evolution  of  8407  cal.  at 
18"25°.  The  three  modifications  are  all  perfectly  definite  and  stable 
compounds,  with  the  slight  exception  that  the  white  one  does  not 
attain  a  stable  condition  till  about  ten  days  after  its  preparation. 
When  freshly  prepared  its  heat  of  dissolution  is  ooO  cal.  less  than  it 
eventually  becomes. 

The  sum  of  the  heats  of  dissolution  of  copper  sulphate  and  potas- 
sium sulphate  at  18"25"  is  931Scal.  :  consequently  no  one  of  the  three 
modifications  consists  of  the  constituent  sulphates  uncombined. 

Potassium  magnesium  sulphate  appears  to  undergo  similar  changes, 
but  a  dehydration  at  low  temperatures  is  in  this  case  a  matter  of 
difficulty ;  all  specimens  prepared  between  110°  and  155"  gave 
identical  numbers  for  the  heat  of  dissolution  at  22"28°,  namely, 
12,037  cal.,  corrections  being  applied  where  necessary  for  the  small 
amount  of  water  retained  by  the  specimens.  Above  155°  the  salt 
changes,  dissolving  with  a  smaller  heat  evolution  as  the  temperature 
of  its  preparation  is  increased,  till  it  reaches  a  minimum  with  the 
fused  specimens,  being  then  only  7431  cal.  at  22'28°. 

The  fused  salt  dissolves  with  remarkable  slowness ;  this  observa- 
tion leads  to  the  suggestion  that  the  insolubility  of  anhydrous  alum 
is  probably  a  consequence  of  some  modification  in  its  constitution 
similar  to  that  experienced  by  the  double  magnesian  sulphates. 

66.  "  The  Relation  of  Diazobenzene-anilide  to  Amidoazobenzene." 
By  R.  J.  Friswell  and  A.  G.  Green. 

Amidoazobenzene,  an  isomer  of  diazobenzene-anilide,  is  usually 
prepai'ed  by  allowing  the  latter  bod}-  to  remain  in  contact  with 
aniline  hydrochloride  in  solution  either  in  aniline,  which  is  the  most 
usual  process,  or  occasionally  in  alcohol. 

The  change  has  been  considered  by  Kekule  and  others  to  be  due 
to  a  double  decomposition,  but  according  to  Griess,  who  discovered 
both  bodies,  the  anilide  is  formed  at  a  low  temperature  by  the  action 
of  nitrous  gas  upon  aniline,  and  the  amido-compound  by  the  same 
reagent  at  a  high  temperature. 
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The  authors  have  endeavoured  to  obtain  amidoazobenzene  directly 
from  aniline  or  its  salts,  but  no  matter  how  the  experiments  were 
varied  as  to  temperature,  acidity,  concentration,  solvent,  order  of  mix- 
ture, and  mass  of  reacting  materials,  they  found  that  diazobenzene- 
anilide  was  formed  first,  even  where,  being  in  the  presence  of  a  quantity 
of  aniline  salt  and  in  a  hot  solution,  it  rapidly  changed  into  the  amido- 
azo-compound. 

They  have  discovered  that  treatment  of  diazobenzene-anilide  with 
weak  chlorhydric  acid  causes  the  change,  even  in  the  absence  of  aniline 
hydrochloride  ;  but  they  have  also  found  that  both  this  acid  and 
dilute  nitric  acid  have  the  power  of  resolving  the  anilide  into  diazo- 
benzene  and  aniline  chlorides ;  and  they  have  observed  that  such 
mixtures  by  lapse  of  time  combined  again  into  amidoazobenzene, 
though  if  the  acid  were  neutralised  so  as  to  cause  a  quick  union  the 
anilide  was  regenerated.  From  these  and  other  facts  detailed  in  the 
paper,  it  is  inferred  that  neither  is  the  isomeric  change  a  double 
decomposition,  nor  is  it  due  to  a  coercive  action  of  the  acid  tending 
to  the  development  of  a  basic  from  an  indifferent  body,  strong  acids 
such  as  oxalic  and  sulphuric  being  unable  to  produce  the  change.  On 
the  other  hand,  all  the  evidence  points  to  time  as  being  absolutely 
essential  for  the  rearrangement  of  the  molecule.  At  the  same  time, 
they  are  unable  at  present  to  account  for  the  remai'kable  fact  that 
amidoazobenzene  can  only  result  from  a  second  stage  reaction.  It  is 
apparently  necessary  for  the  union  to  take  place,  so  as  to  form  the 
anilide  ;  this  body  having  been  formed,  slowly  decomposes  into  diazo- 
benzene  and  aniline,  which  then  slowly  only  react,  forming  amido- 
azobenzene. If  their  reunion  is  hastened  the  anilide  is  simply 
reformed. 

The  resolution  of  the  anilide  and  the  presence  of  the  products  in 
the  solution  account  for  the  various  decomposition  products  noticed 
as  accompanying  the  formation  of  amidoazobenzene. 

A  similar  isomeric  change  produced  by  an  acid  has  been  described  by 
Wallach  and  Belli  in  the  transformation  of  azoxybenzene  into  oxy- 
azobenzene  by  means  of  sulphuric  acid.  This  change  the  authors 
think  will  probably  prove  to  be  analogous  to  the  one  now  discussed, 
and  agreeing  with  V.  Meyer's  opinion  as  to  the  necessity  for  a  sym- 
metrical formula  for  diazobenzene-anilide,  they  think  that  one 
formed  on  the  type  of  the  azoxybenzene  formula  to  be  open  to 
little  or  no  objection,  thus  : 

CeH-N— N-CeHs  CeHs-N— N-CeHs 

NH  0 


104 

07.  "  An  Examination  of  the  Phenol  Constituents  of  Blast  Furnace 
Tar  obtained  by  the  Alexander  and  McCosh  Process  at  the  Gartsherrie 
Iron  Works."  "^  By  Watson  Smith,  J.  F.  H.  Coutts  and  H.  E. 
Brothers.     Part  I. 

By  agitating  the  lighter  creosote  oils  of  the  blast  furnace  tar  with 
an  equal  bulk  of  caustic  soda  solution  of  1'09  sp.  gr.,  &c.,  the 
authoi's  have  obtained  17'5  per  cent,  by  volume  of  crude  phenols  ; 
while  from  ordinary  gas  retort  tai',  and  also  from  Jameson  coke  oven 
oil,  they  have  obtained  about  5  per  cent.  However,  by  more  exhaus- 
tive treatment  with  more  concentrated  soda  solution,  23"1  per  cent,  of 
phenols  was  obtained  from  the  blast  furnace  oil,  and  about  8  per  cent, 
from  the  Jameson  oil,  which  seems  to  be  a  nearer  approach  to  the 
shale  oil  of  the  paraffin  manufacturer  ;  similarly,  some  9  or  10  per 
cent,  could  be  obtained  from  gas  retort  coal  tar  oil. 

On  fractioning  the  crude  phenols  from  the  blast  furnace  oil,  only 
5'63  per  cent,  by  volume  distilled  over  between  180°  and  210°,  30"7 
per  cent,  between  210°  and  240"^,  and  18  per  cent,  between  260°  and 
300°.  During  the  distillation  of  the  portions  boiling  below  300°,  and 
especially  of  the  lower  boiling  portions,  much  sulphuretted  hydrogen 
was  evolved,  and  afterwards  sulphurous  oxide ;  at  the  same  time  a 
considerable  amount  of  sulphur  was  deposited  in  the  condenser.  In 
fi'actioning  the  portion  distilling  from  300  °  to  the  coking  point  of  the 
residue,  when  the  latter  point  was  reached  both  hydrogen  cyanide  and 
ammonia  were  evolved. 

The  phenols  having  been  separated  into  groups  boiling  between 
certain  temperatui-es,  and  these  fractions  pui-itied  as  far  as  possible, 
they  were  distilled  over  heated  zinc-dust :  the  hydrocarbons 
metaxylene,  trimethylbenzene  (probably  pseudocumene),  and  naph- 
thalene were  thus  obtained,  and  from  their  formation  the  authors 
infer  the  presence  of  the  corresponding  phenols  in  the  original  oils. 
Phenol  itself  was  separated  in  small  quantity  from  the  portion  distil- 
ling between  180°  and  210°,  metacresol  being  the  chief  constituent  of 
this  fraction  ;  metaxylenol  was  one  of  the  most  abundant  constituents 
of  the  portion  boiling  between  210°  and  240°. 

Inasmuch  as  low  temperature  tars  such  as  that  examined  contain 
extremely  little  phenol,  whereas  gas  retort  tars  are  comparatively  rich 
in  this  body  and  also  in  benzene,  and  also  because  other  homologous 
phenols  are  so  abundantly  present  in  blast  furnace  tai's,  it  is  difficult 
to  accept  Schulze's  theory  as  exclusively  sufficient  to  account  for  so 
much  benzene  as  is  found  in  gas  retort  tai's.  According  to  this 
theory,  in  the  formation  of  aromatic  hydrocarbons  by  the  destructive 
distillation  of  coal,  phenols  are  primarily  formed,  and  subsequently 
sulfer  disruption  at  higher  temperatures,  yielding  water  and  aromatic 
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hydrocarboDS.  This  may  be  the  case  to  some  extent,  but  it  is  likely 
that  the  synthetic  reactions  indicated  in  the  theories  of  Berthelot, 
Jacobsen  and  Anschiitz  are  also  largely  concerned  in  the  production 
of  the  benzene,  naphthalene,  anthracene,  &c. 

68.  "  The  Decomposition  of  Potassium  Chlorate  by  Heat."  By 
Frank  L.  Teed,  D.Sc,  F.C.S. 

By  heating  potassium  chlorate  till  it  had  lost  varying  amounts  of 
oxygen,  determining  that  oxygen  from  the  loss  in  weight,  and  deter- 
mining the  potassium  chloride  produced  by  means  of  a  decinormal 
silver  nitrate  solution,  using  potassium  chromate  as  indicator,  the 
author  has  come  to  the  conclusion  that  potassium  chlorate  decomposes 
according  to  the  equation  IOKCIO3  =  6KCIO4  +  4KC1  +  SOj. 

The  equation  indicates  that  for  every  74<'o  parts  of  potassium 
chloride  produced,  there  should  be  24  parts  of  oxygen  evolved ;  also  that 
when  potassium  chlorate  shall  have  yielded  7-84  per  cent,  of  oxygen, 
all  tlie  chlorate  is  decomposed  and  nothing  but  perchlorate  and 
chloride  left. 

The  equation  2KCIO3  =  KClOi  +  KCl  +  Oo,  by  which  the  decom- 
position is  ordinarily  expressed,  requires  32  parts  of  oxygen  to  every 
74-5  of  potassium  chloride,  and  would  not  be  complete  till  13'06  per 
cent,  of  oxygen  had  been  evolved. 

The  following  are  results  obtained  : — 


Amount    of 

KCIO3  taken. 

Grams. 

Oxygen  lost, 
per  cent. 

Potassium 

ebloride  formed, 

per  cent. 

Amount  of 

oxygen  to 

74-5  of  KCl. 

3-2515 

1-592 

2-1725 

3-956 

1-66 
3-49 
6-00 

10-52 

5-26 
10-86 
18-25 

27-36 

23-51 
23-94 
24-49 

28-65 

The  last  experiment,  in  which  10' 52  per  cent,  of  oxygen  Avas 
evolved,  shows  a  much  larger  yield  of  oxygen  to  the  74*5  parts  of 
potassium  chloride,  which  is  readily  explainable  by  reference  to  the 
equation  proposed.  As  mentioned  above,  the  change  represented  by 
the  equation  is  finished  when  7-84  per  cent,  of  oxygen  is  evolved,  and 
24*34  per  cent,  potassium  chloride  is  produced. 

The  remaining  2*68  per  cent,  of  oxygen  can  only  be  produced  by 
the  decomposition  of  potassium  perchlorate  in  accordance  with  the 
equation  KCIO4  =  KCl  +  20^;  from  this  it  follows  that  74*5  parts 
potassium  chloride  are  produced  for  every  64  of  oxygen,  and   hence 
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that  the  evolution  of  268  of  oxyjjen  should  be  accompanied  by  the 
formation  of  3'14  of  potassium  chloride.  Therefore,  10'52  of  oxygen 
requires  24*84  +  8"  14  =  27'48  of  potassium  chloride,  a  number 
agreeing  fairly  well  with  that  found — 27'8(). 

On  treating  some  of  the  residue  from  the  fourth  experiment  with 
sulphuric  acid,  only  the  faintest  possible  indication  of  a  chlorate  was 
obtained. 

The  author  confirms  the  statement  that  no  perchlorate  is  formed 
when  potassium  chlorate  is  heated  with  manganese  binoxide,  having 
found  in  one  experiment — the  only  one  made — a  ratio  of  74'5  of 
potassium  chloride  to  47'15  of  oxygen  (theory  requiring  48),  when 
the  amount  of  oxygen  evolved  was  only  .3'38  per  cent. 

If  potassium  perchlorate  be  required  in  quantity,  it  would 
be  considerably  better  to  heat  the  chlorate  till  only  7'84  per 
cent,  than  till  13  per  cent,  of  oxygen  is  evolved,  as  the  equation 
2KCIO3  =  KCIO4  +  KCl  +  Oo  indicates  a  yield  of  56-53  per  cent, 
of  perchlorate  ;  the  equation  IOKCIO3  =  6KCIO4  +  4KC1  +  30o,  a 
yield  of  67'84  per  cent. 

Discussion. 

Dr.  Armstrong  inquii-ed  whether  any  special  method  of  heating  had 
been  adopted,  and  whether  there  was  any  evidence  to  prove  that  no 
perchlorate  underwent  decomposition  in  the  first  three  experiments. 
Granting  the  correctness  of  the  author's  conclusions,  the  results  were 
of  interest,  not  only  because  they  would  enable  us  to  correctly 
represent  the  decomposition  of  potassium  chlorate,  but  also  on  account 
of  the  indication  they  appeared  to  afford  that  the  molecular  weight 
of  the  salt  was  much  higher  than  is  indicated  by  the  formula  KCIO3. 

Dr.  Teed  replied  that  he  had  merely  used  a  small  flame  in  effecting 
the  decomposition,  and  that  he  had  no  special  proof  to  offer  that  the 
pei'chlorate  had  escaped  decomposition.  It  had  also  occurred  to  him 
that  his  results  might  be  regarded  as  evidence  that  potassium  chlorate 
had  a  hisrher  molecular  weis:ht. 


09.  "  Note  on  the  Refractive  Power  of  Metacinname  (Meta- 
styrole)."     By  H.  G.  Madan,  M.A.,  F.C.S. 

A  very  full  investigation  into  the  properties  of  cinnamene  was 
made  by  Blyth  and  Hofmann  in  1845  {Chem.  Soc.  Memoirs,  2, 
334).  They  determined  its  index  of  refraction  to  be  1*532  for  red 
rays,  and  observed  its  change  into  a  polymer,  metacinnamene,  by  being 
heated  for  a  short  time  to  a  temperature  of  about  200°  in  a  sealed 
tube.     This  latter  substance  they  mention  as  having  a  higher  refrac- 
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tiye  index  than  most  organic  substances,  auci  as  likely  to  be  applicable 
for  various  optical  purposes. 

Scharling  {Annalen,  97,  187)  made  some  further  observations  on 
both  cinnameue  aud  metacinnamene,  and  gives  as  the  index  of  I'efrac- 
tion  of  the  latter  body  (or  rather,  of  much  thickened  cinnameue) 
1'4G4  for  yellow  rays ;  remarking  that,  though  its  density  is  greater 
than  that  of  ciunamcne,  its  refractive  power  is  lower,  contrary  to  the 
usual  law. 

In  consequence  of  a  suggestion  kindly  made  by  Dr.  Perkin,  that 
metacinnamene  might  be  useful  as  a  cement  for  direct- vision  prisms 
and  polarising  prisms,  the  author  has  thought  it  worth  while  to 
exam.ine  the  correctness  of  Scharling's  determination  of  its  refrac- 
tive power. 

In  the  first  place,  he  determined  the  index  of  pure  cinnamene, 
b.  p.  144°.  It  was  placed  in  a  hollow  prism  (refracting  angle  59°  48') 
and  the  angle  of  minimum  deviation  for  yellow  monochromatic 
(sodium)  light  was  found  to  be  40°  48'  5".  From  these  data  the 
index  of  refraction  was  found  by  the  usual  formula  to  be  1*541,  which 
suflSciently  corresponds  with  that  given  by  Blyth  and  Hofmann  for 
Avhat  is  rather  indefinitely  called  red  light. 

Some  of  the  cinnamene  was  then  placed  in  a  tube,  sealed  up,  and 
heated  to  194 — 196°  in  an  oil-bath  for  an  hour.  This  was  sufficient 
to  transform  it  completely  into  a  transparent,  colourless,  glass-like 
solid,  which  in  the  process  of  conversion  contracted  greatly,  a  hollow 
more  than  1  cm.  deep  being  formed  in  its  surface,  besides  another 
vacuous  space  lower  down  in  the  tube. 

When  the  tube  was  broken  away  from  the  metacinnamene,  the 
latter  appeared  very  like  a  rod  of  glass,  but  slightly  flexible  and  not 
elastic,  soft  enough  to  be  cut  with  a  knife,  though  with  difficulty.  It 
became  viscous  when  moderately  heated,  and  seemed  to  bear  sufficient 
heat  to  render  it  semi-fluid  without  being  reconverted  into  normal 
cinnamene.  Its  density  was  determined  to  be  1"0563  (the  density  of 
pure  metacinnamene  is  stated  to  be  1"054). 

Some  of  the  substance  was  melted,  at  as  low  a  temperature  as  pos- 
sible, into  a  hollow  prism  (brass  with  sides  of  plate  glass,  selected 
parallel)  having  a  refracting  angle  of  51°  7'.  The  angle  of  minimum 
deviation  from  sodium  rays  was  then  determined  to  be  35°  44'  35"  ; 
and  hence  the  index  of  refraction  for  rays  of  wave-length  0*000588  mm. 
is  1"593.  This  is  the  mean  result  of  two  measurements,  agreeing  to 
the  third  decimal  place. 

The  author  is  unable  to  account  for  the  discrepancy  between  this 
value  and  the  one  given  by  Scharling,  viz.,  1"464  for  what  are  rather 
indefinitely  called  "yellow  rays."  His  specimen  of  metacinnamene 
probably  contained  unaltered  cinnamene,  but  the  index  is  even  lower 
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than  that  of  the  latter  sabstauce.     Tho  presiiiii[)ti():i  is  in  favour  of  a 
higher  refractive  power  for  a  deuser  polymer. 
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Review  of  Agricultural  Experiments,  containing  Criticisms  and 
&  nggestions  ;   by  T.  D.  Acland,  London,  1885  :  from  the  Author. 

Catalogue  of  the  Library  of  the  Linnean  Society ,  Lond(jn,  Pai-t  I, 
Separate  Works  and  Papers,  1866;  Pai't  II,  Transactions  of  Societies, 
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Jonrnals,  and   Supplement  to  Part  I,  18G7  ;    Part  III,  Additions  from 
1866—1876,  1877  :    from  the  Society, 

Photography  with  Emulsions :  a  Treatise  on  the  Theory  and 
Practical  Working  of  the  Collodion  and  Gelatine  Emulsion  Processes; 
by  "W".  de  W.  Abney,  London,  1885  :    from  the  Author. 

Cambridge  Philosophical  Society.  Transactions,  vols,  viii,  ix,  x, 
and  xi,  Parts  1  and  11.  Proceedings,  vols,  i  and  ii,  Parts  1 — VI  and 
XI — XVII :   from  the  Society. 

Royal  Dublin  Society.  Transactions,  vol.  i,  Parts  X,  XI,  and  XII ; 
vol.  ii,  pages  137 — 180.  Proceedings,  Xew  Series,  vol.  ii.  Parts  Vand 
VI  :   from  the  Society. 

Royal  Cornwall  Polytechnic  Society.  Annual  Reports,  1833-36, 
1838-50,  1852-54,  1856-58,  1863,  and  1865  :  from  the  Society. 

Glasgow  Philosophical  Society.  Proceedings,  vols,  ii  and  iii, 
Parts  IV,  V,  and  VI  ;  vols,  iv  and  vi.  Parts  1  and  II : 

from  the  Society. 

Catalogo  da  Exposicao  Medica  Brasileira  realizada  pela  Bibliotheca 
de  Faculdade  de  Medicina  do  Rio  de  Janeiro  a  2  de  Decembro  de 
1884 ;   Rio  de  Janeiro,  1884  :   from  the  Author,  Dr.  Carlos  Costa. 

II.  By  Purchase. 

IMicro-Chemistry  of  Poisons ;  by  T.  G.  Wormley,  Philadelphia, 
1885. 

Quantitative  chemische  Analyse  durch  Electrolyse;  von.  A  Classen, 
Berlin,  1885. 

Traite  de  Pharmacie ;  par  E.  Souberain  et  J.  Regnauld.  Tome 
premier,  Paris,  1885. 

Introduction  a  I'etude  de  la  Chimie ;    par  A.  Wurtz,  Paris,  1885. 

Acetonurie  et  Diaceturie  ;  von  R.  v.  Jaksch,  Berlin,  1885. 

Weitere  Untersuchungen  iiber  Ptomaine  ;  von  L.  Brieger,  Berlin 
1885. 

A  Treatise  on  the  Principles  of  Chemistry  ;  by  M.  M.  Pattison-Muir 
Cambridge,  1884. 

Microscopische  Reactionen  :  eine  Einleitung  zur  Erkennung  verschi- 
edener  Elemente  unter  dem  Mikroscop  ;  von  Haushofer,  Braunschweio- 
1885. 

Anleitung  zur  Untersuchung  der  fiir  die  Zucker-Industrie  in 
Betracht-kommenden,  Rohmaterialien,  Producte,  Nebenproducte,  und 
Hiilfssubstanzen  ;  von  R.  Friihling  und  J.  Schulz,  3te  Aufl.,  Braun- 
schweig 1885. 

Das  Licht  im  Dienste  wissenschaftlicher  Forschung ;  von  S.  T. 
Stein,  2te  Aufl.,  Hefte  1—3 ;  Halle,  1885. 
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KESEARCH  FUND. 

A  meeting  of  the  Rcsearcli  Fond  Committee  will  be  held  in 
December.  Fellows  desiring  grants  are  requested  to  make  application 
before  December  otli. 


NOTICE  TO  AUTHORS  OF  PAPERS. 

To  facilitate  tlio  preparation  of  these  "  Abstracts  of  Proceedings," 
all  authors  are  requested  to  fnrni>^h  abstracts  of  their  communications, 
and  to  send  their  papers  so  that  they  may  be  in  the  hands  of  the 
Secretaries,  if  possible,  on  the  Monday  before  the  day  of  meeting. 


At  the  next  meetinrr,  on  November  19th,  there  will  be  a  Ballot  for 
the  election  of  Fellows,  and  the  following  papers  will  he  I'ead  : — 

"  Aluminium  Alcohols.  Part  TIF.  Aluminium  Orthocresylate  and 
its  Products  of  Decomposition  by  Heat."  By  Dr.  Gladstone  and  Mr. 
Tribe. 

"Notes  on  the  Constitution  of  Hjdrated  aud  Double  Salts."  By  S. 
U.  Pickering. 

"  On  some  Vanadium  Compounds."     By  J.  T.  Brierley. 


HARRISON  AKD  SONS,  PRINTERS  IK  ORDIWAKT  TO  HKR  MAJJESTV,  ST.  MAETIK's  LA>r. 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  13.  Session  1885-8G. 


November  19th,  1885.     Dr.  Hus^o  Miiller,  F.R.S.,  President,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Robert 
G.  Christopher,  35,  Chan  tier  Road,  Custom  House,  Victoria  Docks  ; 
William  J.  Cousins,  12,  Maude  Grove,  West  Brompton,  S.W. ; 
AndreAv  Thomson,  3,  Viewforth  Place,  Dundee  ;  William  Watson 
Will,  Ossoiy  Villa,  Ossory  Road,  S.E.  ;  William  Matthew  Wilson, 
Bedford  Cottage,  Harpenden. 

The  following  were  elected  Fellows  of  the  Society : — Messrs. 
William  James  Bell,  B.A.  ;  Gibson  Dyson  ;  William  Herbert  Hyatt ; 
Albert  Ivatt ;  Gerald  Martin  ;  Thomas  J.  Menzies ;  Edward  de  Sonza ; 
J.  Dominie  Vieira ;  Herman  T.  Vulte,  Ph.B. ;  Ernest  William  Wilt- 
shire ;  Arthur  Benjamin  Winstone;  T.  G.  Wormley ;  James  C. 
Wright. 

The  following  papers  were  read  : — 

70.  "Alumiuiuni  Alcohols.  Part  III.  Aluminium  Orthocresylate 
and  its  Products  of  Decomposition  by  Heat."  By  J.  H.  GIad.stone, 
F.R.S.,  and  Alfred  Tribe. 

Aluminiixm  para-  and  metacresylate  and  their  products  of 
decomposition  by  heat  have  been  previously  described  by  the  authors. 
They  now  give  an  account  of  the  preparation  of  aluminium 
orthocresylate.  As  obtained,  it  consisted  of  a  black  vitreous  mass, 
readily  soluble  in  benzene,  and  decomposed  by  water. 

The  distillate  obtained  by  heating  it  in  a  flask  fitted  with  a  wide 
bent  tube  was  divided  by  fractionation  into  three  portions  :  (a)  boiling 
between  140°  and  200°,  (b)  boiling  between  200"  and  300°,  and  (c) 
boiling  above  300°.     Fraction  a  wns  found  to  consist  almost  wholly  of 
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the  original  substance.  From  fraction  h  a  body  was  obtained  which 
is  shown  to  have  the  molecnlar  formula  CuHuO.  Fi-om  the  ])ro- 
perties  and  mode  of  formation  of  this  body,  it  is  concluded  that  it  is 
oi'thocresylic  ether,  thus  completing  the  series  of  ethers  corresponding 
to  the  three  isomeric  cresols.  From  fraction  c  a  small  quantity  was 
isolated  of  a  body  crystallising  in  diamond  and  star-shaped  plates, 
and  of  a  composition  agreeing  with  the  formula  CioHuO.  From  the 
general  properties  and  mode  of  formation  of  this  body,  the  conclusion 
is  drawn  that  it  is  isomeric  with  the  "  ketones"  previously  described. 
The  isomeric  cresylates  furnish  very  different  amounts  of  distillate 
and  of  "  ketone  "  : — 

Distillate  from  Solid  from 

1000  parts.  1000  parts. 

Aluminium  paracresylato    . .      GOU  106 

Aluminium  metacresylate    . .      640  20 

Aluminium  orthocresylate  . .      475  2"5 

The  temperatures  at  which  the  destructive  distillation  of  the 
several  aluminium  cresylates  takes  place  are  very  different,  this 
being  more  especially  noticeable  in  the  case  of  the  para-  and  ortho- 
moditications.  Besides  probably  accounting  for  the  difference  in  the 
amounts  of  product  obtained,  this  observation  is  of  interest  as  showing 
that  a  difference  exists  in  the  stability  of  these  aluminium  isomerides. 

71.  "  Notes  on  the  Constitution  of  Hydrated  and  Double  Salts." 
By  Spencer  U.  Pickering. 

Various  attempts  have  been  made  to  examine  the  differences  in  the 
individual  molecules  of  water  in  a  hydrated  salt,  amongst  which 
Thomsen's  determination  of  their  heat  of  combination  stands  pre- 
eminent. The  difference  of  the  heat  of  dissolution  of  two  hydrates 
such  as  MgS04,3H.>0  and  MgS04,4H20  was  assumed  by  him  to  give 
the  heat  of  combination  of  the  4th  water  molecule,  and  so  on ;  this  is 
based  on  what  the  author  believes  to  be  a  groundless  assumption  that 
the  three  molecules  already  combined  are  not  in  any  way  influenced 
by  the  addition  of  the  fourth  molecule  :  it  would  be  as  rational,  he 
thinks,  to  argue  that  the  energy  with  which  an  atom  of  lead  is 
combined  with  one  of  sulphur  in  PbS  remains  unaltered  after  the 
absorption  of  oxygen  to  form  lead  sulphate.  We  have  no  rea.son  for 
as.suming  that  the  energy  with  which  several  molecule-s  cling  together 
is  not  influenced  by  the  addition  of  a  fresh  one,  nor  have  we  as  yet 
any  grounds  for  assuming  that  all  the  various  water  molecules  in  a 
hydrated  salt  are  not  precisely  similar.  The  few  arguments  which 
may    be   brought   to  bear  on   the  question  all    favour   the  opposite 
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Tlie  fact  that  one  molecule  of  water  in  the  magnesian  sulphates  is 
retained  at  a  higher  temperature  than  the  others  is  no  more  a  reason 
for  regarding  it  as  differing,  either  in  nature  or  degree,  from  the  rest 
than  would  the  retention  of  one  atom  of  oxygen  in  hydrogen  dioxide 
at  a  much  higher  temperature  than  the  other  be  a  reason  for  regarding 
the  two  oxygen-atoms  in  this  compound  to  be  differently  combined. 
The  constitutional  molecule  theory  has  no  raison  d'etre. 

The  accurate  reproduction  of  the  characteristics  of  copper  and 
magnesium  sulphates  in  the  double  salts  which  they  form  with 
potassium  sulphate  would  lead  to  the  conclusion  that  they  are 
simple  displacement  products,  MgSOiiKaSOijGHsO  being  similar  to 
MgSOj,7H20 — so-called  molecular  compounds.  This  view  is  favoured 
by  the  fact  that  the  specific  heat  of  the  anhydrous  a-copper  salt — that 
one  which  is  obtained  from  the  hydrated  salt  at  the  lowest  pos.sible 
temperature — is  very  nearly  equal  to  the  sum  of  the  specific  heats  of 
the  component  sulphates,  just  as  the  specific  heat  of  a  hydrated  salt  is 
equal  to  the  sum  of  the  specific  heats  of  the  anhydrous  salt  and  solid 
water. 

The  determinations  gave — 

a-CuKo(S04)2  molec.  sp.  heat  56-025 

ft-  „  „  „  51-240 

7-  >>  »  ))  58-735 

CuSOi  4-  K,SO,    „  „  5^-460 

the  last  being  somewhat  low  owing  to  experimental  difficulties.  As 
heat  is  developed  in  the  passage  of  the  a-  into  either  the  ft-  or  7- 
modifications,  it  is  probable  that  the  elements  constituting  these  are 
more  intimately  combined  than  they  are  in  the  ^-modification. 

Although  the  heat  of  combination  of  CuSOi  -\-  K2SO4  is  much 
smaller  than  CUSO4  +  H^O,  when  the  fully  hydrated  salts  are  con- 
sidered it  is  seen  that  the  double  salt  in  crystallising  out  will  evolve 
a  larger  amount  of  heat  than  the  two  sulphates  would  separately. 

The  tendency,  as  measured  by  the  heat  developed,  of  the  a-  to  pass 
into  the  /^-modification  increases,  and  of  the  «-  to  pass  into  the  7- 
modification  decreases,  with  the  temperature.  The  formation  of  the 
7-modification,  therefore,  as  the  temperatui'e  is  raised,  with  an  absorp- 
tion of  heat,  is  a  good  instance  of  the  insufficiency  of  Berthelot's 
principle  of  maximum  work  to  explain  all  chemical  reactions. 

Discussion. 

Professor  Ramsay  said  that  it  would  perhaps  be  worth  while  to 
repeat  Hannay's  experiments  on  the  rate  at  which  water  was  lost  by 
hydrated  salts.  He  believed  that  Hannay  had  found  that  the  i-ate  wns 
fairly  constant  as  long  as  water  of  a  certain  kind  was  given  off,  and 
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changed  when  vvaler  ot"  another  kind  waa  exp'^Ued.  It  would  be  inte- 
resting to  know  whetlier  the  6H.0  in  the  double  sulphates  was  lost  at 
the  same  rate  as  the  (3H.;0  in  ma^'nesiuni  sulphate. 

Mr.  Pickering  replied  that  he  had  carefully  studied  Hannay's  work 
and  had  corresponded  with  him.  The  breaks  referred  to  were  not 
■well  defined  ;  in  fact,  he  thought  the  experiments  did  not  afford  any 
veiy  definite  evidence. 

72.  "  Some  New  Vanadium  Compounds."     By  J.  T.  Brierley. 

If  a  blue  solution  of  hypovanadic  sulphate  be  mixed  with  a  colourless 
solution  of  an  alkaline  metavauadate,  a  dark-green  liquid  results,  and 
if  a  slight  excess  of  sodium  hydroxide  be  added  to  this,  the  colour 
quickly  changes  to  a  deep  black.  Well-defined  crystalline  salts, 
having  a  purple  or  dark-green  colour  and  metallic  lustre,  can  be 
obtained  from  this  dark  solution.     The  following  five  are  described  : — 

1.  2V204-V,05-2Na,,0-13H.,0,  soluble. 

2.  2V204-V,O5-2Ko6-6H,0,  soluble. 

3.  2V20,-4;V.O,'5K,0-B,0,  insoluble. 

4.  2V2O4-2VoO-(NH02O-14HoO,  soluble. 

5.  2V,04-4Vo05-3[(NHi>.0]-GH,0,  insoluble. 

By  gently  igniting  the  ammonium  salt  No.  5,  a  dark-green  oxide  is 
obtained,  which  readily  absorbs  moisture  from  the  air,  forming  the 
hydrate  3(V,0,-V205)-8H,0. 

When  the  black  oxide  V2O3  is  allowed  to  stand  exposed  to  the  air  for 
many  months,  it  absorbs  oxygen  and  moisture,  its  colour  changing  to 
a  light  grass-green :  analysis  of  such  a  product  gave  results  agreeing 
with  the  formula  V204*2Vo05*8H20  ;  it  dissolved  in  dilute  sulphuric 
acid,  and  on  neutralising  the  solution  with  potassium  hydroxide  and 
heating,  the  insoluble  potassium  salt  No.  3  was  obtained. 

73.  "  On  the  Action  of  PCI5  upon  Ethylic  Diethylacetoacetate." 
By  J.  W.  James. 

Geuther  has  shown  that  when  ethylic  acctoacetate  is  heated  "with 
PCI5,  etboxyl  becomes  displaced  by  chlorine,  two  isomeric  chloro- 
crotonic  chlorides  being  formed.  Rucker  obtained  a  similar  result 
with  ethylic  methylacetoceta,ie,  the  product  being  a  single  methyl- 
chlorocrotonic  chloride.  The  author  finds  that  ethylic  diethylnceto- 
acetate  behaves  differently,  the  chief  products  being  a  mono-  and 
a  di-chlorinated  derivative  ;  what  appears  to  be  an  ethylchloro- 
crotonic  chloride  is  also  formed  in  small  quantity. 

The   diethvlmouochlor-  and  dichlor-acetoacetates  are  couvei'ted  into 
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corresponding  metlioxy-  derivatives  on  carefal  treatment  with  sodium 
methoxide.  If  an  excess  of  methoxide  be  employed,  the  diethyl- 
methoxyacetoacetate  is  converted  into  methylethylmethoxyacetone, 
CH2(0Me)*C0*CHEtMe,  a  somewhat  abnormal  decomposition. 

Ethylic  dietbykiimethoxyacetate  behaves  normally  in  presence  of 
excess  of  methoxide,  and  is  converted  into  diethyldimethoxyacetone, 
CH(OMe)o-CO-CHEt,. 

Ethylic  dietliylacetoacetate  is  not  acted  upon  by  aqueous  ammonia 
at  120 — 180°,  and  at  190 — 200°  is  converted  into  diethylacetone : 
its  behaviour  in  this  respect  is  therefore  also  different  from  that  of 
ethylic  acetoacetate. 

74.  "  On  the  Vapour-pressures  of  Mercury."  By  W.  Ramsay, 
Ph.D.,  and  Sydney  Young,  D.Sc. 

After  criticising  Regnault's  determinations  of  the  vapour-pressures 
of  mercury,  the  authors  show  that  his  results  do  not  agree  with  the 
following  generalisation,  which  has  been  jaroved  to  be  true  in  twenty- 
two  instances. 

A  relation  exists  between  the  absolute  temperatures  of  all  bodies, 
whether  solid  or  liquid,  whether  stable  or  dissociable,   which   may 
be  expressed  in  the  case  of  any  two  bodies  by  the  equation 
R'  =  R-f  c{t'  -  i), 

where  R  is  the  ratio  of  the  absolute  temperatures. of  the  two  bodies 
corresponding  to  any  vapour-pressure,  the  same  for  both  ;  R'  is  the 
ratio  at  any  other  pressure,  again  the  same  for  both ;  c  is  a 
constant  which  may  equal  0,  or  a  small  plus  or  minus  number  ;  and 
t'  and  t  are  the  temperatures,  absolute  or  centigrade,  of  one  of  the 
bodies  corresponding  to  the  two  vapour-pressures.  When  c  =  0, 
R'  =  R,  or  the  ratio  of  the  absolute  temperatures  is  a  constant  at 
all  pressures  ;  and  when  c  >  0  or  c  <  0,  its  values  may  readily  be 
determined  either  by  calculation,  or  graphically  by  representing  the 
absolute  temperatures  of  one  of  the  two  bodies  as  ordinates,  and 
the  ratios  of  the  absolute  temperatures  at  pressures  corresponding  to 
the  absolute  temperatures  of  that  body  as  abscissa.  It  is  found  in 
all  cases  that  points  representing  the  relation  of  the  ratio  of  the 
absolute  temperatures  of  the  two  bodies  to  the  absolute  temperatures 
of  one  of  them  lie  in  a  straight  line. 

From  this  it  follows  that  if  the  vapour-pressures  of  any  one  sub- 
stance are  known  throughout,  it  is  sufficient  to  determine  accurately 
the  vapour-pressures  of  any  other  substance  at  any  two  temperatures, 
sufficiently  far  apart,  in  order  to  be  able  to  construct  its  whole  vapour- 
pressure  curve. 

The  vapour-pressureb  of  mercury  have  accordingly  been  measured 
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•with  the  greatest  care  at  the  temperatures: — 22215°  C,  270'3'', 
280-2^  447",  and  448". 

On  comparing  the  ratios  of  the  absolute  temperatures  of  mercury 
and  water,  at  pressures  corresponding  to  those  temperatures,  they 
are  found  to  agree  with  the  equation  R'  =  R  +  c(f  —  t'),  where 
c  =  0'0004788,  if  the  temperatures  of  mercury  be  chosen  as  ordinates. 

It  is  therefore  possible  to  construct  the  complete  vapour-pressure 
curve  of  mercury ;  the  paper  contains  tabular  statements  of  the 
values. 


ADDITIONS  TO  THE  LIBRARY. 
I.  Donations. 

Wilson's  Inorganic  Chemistry  :  revised  and  enlarged ;  by  H.  G. 
Madan,  London  and  Edinburgh,  1885  :  from  the  Editor. 

Lectures  on  Heat,  Sound,  and  Light;  by  R.  Wormell,  London, 
1885  :  from  the  Publisher. 

Chemical  Students'  Manual  for  the  Lecture  Room  and  Laboratory ; 
by  H.  C.  Buckeridge,  London,  1885 :  from  the  Publisher. 

II.  By  Purchase. 

The  British  Pharmacopoeia  ;  London,  ]885. 

A  Guide  to  the  New  Pharmacopoeia  (1885)  ;  by  P.  James,  London, 
1885. 

Handbook  of  Technical  Gas-analysis  ;  by  C.  Winkler.  Translated 
with  a  few  additions  by  G.  Lunge  ;  London,  1885. 

A  Text  Book  of  the  Principles  of  Physics  ;  by  A.  Daniell,  2nd 
edition  ;  London,  1885. 

A  Manual  of  Practical  Analysis;  by  G.  S.  W.  Wills,  8th  edition; 
London,  1885. 

Physico-chemical  Constants ;  Melting  and  Boiling  Point  Tables  ; 
by  T.  Carnelley,  vol.  i ;  London,  1885. 


Titles  of  Papers  of  interest  to  Chemists  recently  read  before 
Societies  in  the  United  Kingdom  :  — 

"  On  the  Velocity  with  which  Air  rushes  into  a  Vacuum,  and  on 
some  Phenomena  attending  the  Discharge  of  Atmospliei-es  of  higher 
into  Atmospheres  of  lower  Density."     By  Henry  Wilde. 

Manchester  Literai-y  and  Philosophical  Society,  October  28th. 
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"  On  testing  Thermometers  at  the  Melting-point  of  Mercurj."     Ej 
G.  M.  Whipple. 

Physical  Society,  November  14th. 
Opening  Address  of  the  Chairman  of  the  Society  of  Arts,  Sir  F.  A. 
Abel.  November  18th. 

"  On   Dissociation   and    Evaporation."      Part   1.       By    Professors 
Ramsay  and  Young. 

Royal  Society  of  London,  November  19th. 


SALE  OF  THE  "ABSTRACTS  OF  PROCEEDINGS." 

The  Council  have  resolved  to  place  the  "  Abstracts  of  Proceedings  " 
on  sale  at  the  beginning  of  the  new  year  at  a  price  of  7s.  6d.  per 
annum.  Intending  subscribers  and  fellows  who  desire  to  purchase 
extra  copies  are  requested  to  apply  to  Mr.  Van  Voorst,  Paternoster 
Rovs^,  London,  E.C. 


RESEARCH  FUND. 


A  meeting  of  the  Reseai'ch  Fand  Committee  will  be  held  in 
December.  Fellows  desiring  grants  are  requested  to  make  application 
before  December  5th. 


NOTICE  TO  AUTHORS  OF  PAPERS. 

To  facilitate  tbe  preparation  of  these  "  Abstracts  of  Proceedings," 
all  authors  are  requested  to  furnish  abstracts  of  their  communications, 
and  to  send  their  papers  so  that  they  may  be  in  the  hands  of  the 
Secretaries,  if  possible,  on  the  Monday  before  the  day  of  meeting. 


RECEPTION   OF   FELLOWS. 


A  Reception  will  be  held  by  the  President  and  Council  at  S  o'clock 
on  the  evening  of  December  13th.  Fellows  are  requested  to  exhibit 
objects  of  interest  to  chemists.     Morning  dress. 
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At  the  next  meetiug  on  December  ord,  tluu-o  will  be  a  ballot  for  the 
election  of  Fellows,  and  the  following  papers  will  be  read  : — 

"The  Sugars  of  the  Cereals,  and  in  Malted  Grain." 
"  On  the  presence  of  '  RafiBnose  '  in  Barley." 

By  C.  O'Sullivan,  F.R.S. 
"  On  the  Evidence  of  Constitution  afforded  by  Absorption  Spectra." 

By  Captain  Abney,  F.R.S. 


HiRRISOy  AXD  SONS,  PBINTKBS  IN'  ORDIXAET  TO  HER  MAJESTY,  ST.    MAETIN's  I.AXE. 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  14.  Session  1885-8G. 


December  3rd,  1885.     Dr.  Hugo  Miiller,  F.R.S.,  President,  in  the 

Chair. 

The  following  were  formally  admitted  Fellows  of  the  Society : — 
Messrs.  Herbert  C.  Lea,  Arthur  Winstone,  Ernest  W.  "Wiltshire. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Peter 
MacEwan,  36,  York  Place,  Edinburgh ;  Andrew  Henderson,  29, 
Merchiston  Park,  Edinburgh ;  William  Lang,  Jun.,  Cross  Park, 
Partick,  N.B. ;  Arthur  Pillans  Laurie,  Nairne  Lodge,  Duddingstone, 
N.B. ;  Walter  Newton,  Park  Green,  Macclesfield ;  Francis  Napier 
Sutton,  150,  Loughboro'  Road,  S.W.  ;  Claude  Metford  Thompson, 
University  College,  Cardiff ;  Julius  Wertheimer,  Oxford  Terrace, 
St.  Helens,  Lancashire. 

The  following  were  elected  Fellows  of  the  Society : — Messrs. 
Richard  Haliburton  Adie ;  John  Sabin  Adriance,  M.A. ;  Charles 
Morton  Aikman  ;  James  Anderson;  Edwayd  Brown  Clark;  Malcolm 
J.  R.  Dunstan ;  George  E.  R.  Ellis;  James  Bpps,  Jun.;  Lazarus 
Fletcher ;  William  L.  Gadd  ;  Gilbert  Prout  Gir4wood ;  William  H. 
Greene,  M.D. ;  Ernest  William  Harvey;  Georsre  Hirst;  Thomas 
Holgate ;  Matthew  Hunter,  B.A.  ;  George  H.  Hurst ;  John  Cecil 
Husband ;  Lewis  Gordon  Paul,  Ph.D. ;  Leonard  Peckitt ;  Charles 
Ranken ;  Luther  R.  Scammell ;  James  Sim ;  Henry  J.  Staples ; 
Stephen  Stephenson ;  Henry  Stoker ;  Edward  E.  H.  Thorn ;  Thomas 
B.  Tyson ;  Henry  Collins  Williams ;  Charles  Francis  Young. 

The  following  papers  were  read  : 

75.  "On  the  Presence  of  '  Raffinose '  in  Barley."  By  C. 
O'Sulllvan,  F.R.S. 

If  the  alcoholic  extract  of  barley  be  evaporated  and  the  syrup  dis- 


120 

solved  in  tlie  least  possible  quantity  of  alcohol,  and  a  little  ether 
added,  crystals  are  obtained  which  after  recrystallisation  form  flat- 
tened rhombic  prisms  terminated  by  a  dome  parallel  to  the  shorter 
axis. 

The  composition  of  these  crystals  is  represented  by  the  formula 
CisHitoOie'SH^O.  They  melt  in  a  little  water,  but  are  not  very  solu- 
ble in  strong  alcohol.  The  substance  does  not  reduce  an  alkaline 
cupric  solution.  The  optical  activity  of  the  anhydrous  body  is 
[a]j  =  +  135  ;  it  is  slowly  inverted  by  invertase,  but  rapidly  by  a 
1  per  cent,  solution  of  sulphuric  acid  ;  the  product  of  inversion  readily 
reduces  an  alkaline  cupric  solution.  It  is  fermented  by  ordinary  yeast. 
With  nitric  acid  it  yields  mucic,  oxalic  and  saccharic  acids. 


76.  "  On  the  Sugars  of  some  of  the  Cereals  and  of  Germinated 
Grain."     By  C.  O'Sullivan,  F.H.S. 

Barley  and  wheat  are  proved  to  contain  sucrose  and  other  non- 
reducing  and  reducing  fermentable  sugars,  the  nature  of  which  was 
not  accurately  determined.  Germinated  barley  contains  an  increased 
quantity  of  sucrose,  also  maltose,  dextrose  and  Ifevulose.  The  fol- 
lowing table  is  given  to  show  the  change  that  takes  place  during 
germination,  the  results  being  calculated  in  percentages  on  the  dry 
matter  of  the  body,  the  yield  of  dry  malt  from  dry  barley  being 
known  : — 


No.  1  Barley. 

No.  2  Barley. 

Before 
germination. 

After 
germination. 

Before 
geripi  nation. 

After 
germination. 

Sucrose 

0-9 

1  ■■! 

4-5 
1-2 
31 
0-2 

1-39 

}  "•"  { 

4  5 

Maltose 

1-98 

Dextrose 

1  -57 

LsBVulose 

0-71 

In  highly  malted  barley  the  sucrose  is  high,  or  if  npt  its  place  is 
taken  by  the  products  of  its  inversion.  Maltose  also  is  high  in  highly 
malted  grain,  but  occasionally  its  place  is  taken  by  dextrose. 

With  wheat  the  results  are  similar. 

As  high  as  li'4  per  cent,  sucrose,  calculated  on  the  solid  matter, 
has  been  found  in  unfermented,  unacted-upon  malt- wort. 

Discussion.. 
Mr.   Banister   expressed  his  indebtedness   tu  the   author.     From 
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experiments  made  ou  cereals  in  their  laboratory  in  1880,  he  was 
able  to  confirm  Mr.  O'Sullivan's  conclusions  as  to  the  presence  of 
sucrose  in  them.  The  results  obtained  were  published  in  the  second 
part  of  the  South  Kensington  Art  Handbook  on  the  Analysis  and 
Adulteration  of  Foods,  page  86.  A  table  is  there  given  of  the  quan- 
tity of  sugar  found  in  certain  cereals,  but  as  this  sugar  was  not 
isolated,  and  only  examined  chemically  and  optically,  it  was  said  of 
it  on  page  87  of  the  same  book,  that  "  The  saccharine  body  behaves 
like  cane-sugar  on  being  inverted  with  the  same  facility,  and  in  not 
reducing  a  solution  of  copper  salt."  Other  references  are  made  to 
this  sugar  in  different  parts  of  the  book,  and  as  it  was  not  crystallised 
out,  it  would  not  have  been  proper  to  call  it  cane-sugar,  although  it 
possessed  all  its  properties.  The  amount  of  the  sugar  in  the  cereals 
examined  was  determined  ;  the  results  were  as  follows  : — 

"Wheat,  winter  sown  ....  2" 5 7  per  cent. 

Wheat,  spring  sown  ....  2"24  ,, 

Barley,  long-eared 1"34  ,, 

Oats,  English 2-36 

Maize    194  ,, 

Rye 4-30 

Rice,  Carolina 038  „ 

The  quantity  of  sugar  present  in  the  rye  is  very  remarkable,  and 
especially  so  as  it  was  found  that  the  samples  of  rye  examined  con- 
tained no  sugar  having  a  reducing  action  upon  copper,  while  in  all 
the  others  there  was  a  dextrose  body  present  in  greater  or  less  pro- 
portion. 

In  1871  they  had  to  make  a  series  of  experiments  on  malt  worts 
and  the  changes  wrought  in  them  by  the  addition  of  different  quan- 
tities of  cane-sugar.  During  that  inquiry  evidence  was  obtained  that 
there  was  a  saccharine  substance  in  malt  possessing  most  of  the  pro- 
perties o£  cane-sugar,  and  the  results  then  recorded  were  woi'ked  out 
on  the  same  lines  as  we  now  use  for  expressing  copper  reducing 
power,  &c.,  and  accord  closely  with  the  most  I'ecent  observations  on 
the  subject. 

Mr.  O'SuLLiVAN,  replying  to  Mr.  Salamon,  said  that  the  method 
employed  by  him  in  estimating  sucrose  excluded  albuminoids,  and  his 
analysis  therefore  did  not  afford  any  information  as  to  whether  such 
compounds  were  present  in  amounts  varying  with  the  sucrose  and 
maltose.  Dextrin  or  malto-dextrin  was  certainly  present,  but  in  very 
small  amount,  in  malted  grain.  He  added  that  the  peculiarities  in 
rye  were  probably  largely  due  to  the  fact  that  it  was  usually  cut 
green,  and  therefore  contained  bodies  which  were  not  fully  elabo- 
rated. 
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77.  "  Atomic  Valency."     By  S.  U.  Pickering. 

The  ordinary  theory  of  atomic  valency,  though  it  may  lead  to 
many  inconsistencies,  must  nevertheless  be  regai'ded  as  expressing 
many  undeniable  facts ;  that  it  is  imperfect,  however,  must  be 
admitted,  if  only  on  the  ground  that  it  takes  no  cognisance  of  the 
existence  of  that  large  class  of  bodies  known  as  "  molecular  com- 
pounds." These  cannot  be  satisfactorily  explained,  either  by  assuming 
oxygen  to  be  a  tetrad,  or  by  the  supposition  of  a  "  molecular  "  attrac- 
tion comparable  with  the  atomic  attraction  which  gives  rise  to  atomic 
compounds.  Theoretical  as  well  as  experimental  considerations  indi- 
cate that  the  relations  of  the  various  atoms  in  a  molecule  are  altered 
by  the  combination  of  that  molecule  with  another  to  form  a  molecular 
compound  ;  this  has  led  the  author  to  refer  the  formation  of  such 
compounds  to  peculiarities  in  the  valency  of  the  individual  atoms. 
He  considers  that  the  number  which  represents  the  valency  of  any 
atom,  though  it  may  very  nearly  approach  to  a  whole  number,  is  not 
e.xactly  a  whole  number,  but  is  slightly  greater  or  smaller  than 
such. 

The  double  sulphates,  which  for  many  reasons  may  be  considered  as 
typical  molecular  compounds,  consist  of  a  sulphate,  such  as  the  alkali- 
metal  sulphates,  which  do  not  form  either  hydrated  or  basic  com- 
pounds, united  with  a  sulphate  of  the  magnesium  or  aluminium  class, 
which  form  both  hydrated  and  basic  compounds.  A  basic  salt  would 
appear  to  be  due  to  the  fact  that  one  equivalent  of  the  metallic  oxide 
is  insuflBcient  to  saturate  one  equivalent  of  the  acid ;  conversel}-,  in  a 
salt  which  does  not  form  a  basic  salt,  the  acid  or  electro-negative 
portion  of  the  normal  salt  will  either  exactly  saturate,  or  more  than 
saturate  the  positive  portion.  Since  in  the  former  class  of  salts  the 
excess  of  valency  possessed  by  the  negative  portion  is  saturated  by 
combination  with  a  further  quantity  of  the  metallic  oxide,  these 
oxides  must  be  regarded  as  possessing  what  may  for  brevity  sake  be 
termed  an  excess  of  positive  valency.  Water  will  be  included  in 
these  metallic  oxides,  and  will  consequently  act  like  them ;  a  salt 
which  forms  basic  salts  will  therefore  form  hydrated  salts,  and  one 
which  does  not  form  basic  salts  will  be  anhydrous ;  this  is  nearly 
always  the  case. 

Taking  the  valency  of  H  to  be  1,  that  of  0  may  be  represented  by 
some  number  slightly  less  than  2,  say  1'98,  water  will  then  be  repre- 
sented as  (H'jO''^^)"^'°~,  (using  Arabic  numerals  to  represent  the 
valency,  preceded  by  a  sign  indicating  to  which  portion  of  the  com- 
pound the  excess  of  valency  is  due),  a  compound  sufficiently  saturated 
to  be  stable,  but  yet  capable  of  further  saturation,  such  as  might  be 
produced  by  its  combination  with  any  molecule  exhibiting  a  slight 
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excess  of  negative  valency.  The  naagnesian  sulphates  would  be  repre- 
sented as  being  such  bodies,  e.g., 

vehereas  a  sulphate  such  as  potassium  sulphate  would  contain  an 
excess  of  positive  valency,  thus — 

the  former  class  would  become  more  saturated  by  the  addition  of 
water, 

[(MgS04)-°'^^^(7H,0)+"^]-''«'5 

[(ZnS04)-''^'(7H20)+ "■"]-«'"", 

and  still  more  so  by  the  displacement  of  one  of  the  water  molecules  by 
a  molecule  of  potassium  sulphate — 

[(MgS04)-°'^"(K2S04)+""°*'(6H30)+"=]-^"°^ 

It  would  be  possible,  however,  for  such  double  salts  as  this,  as  well 
as  for  the  heptaliydrated  magnesian  sulphates,  to  combine  with  each 
other,  but  even  if  the  residual  valency  in  any  two  of  these  was  of 
opposite  sign  it  would  be  comparatively  very  small,  and  the  double 
salts  so  formed  would  be  much  less  well  defined  than  the  potassium- 
magnesium  sulphates,  or  the  alums.  An  investigation  of  these 
bodies  has  proved  that  such  is  in  reality  the  case ;  although  the 
double  salts 

[MgS04-7H30,CuS04-7H,0],  and 
[MgK,(S04)2-6H,0,CuK,(S04),-6H,0], 

can  scarcely  be  regarded  as  simple  mixtures,  they  are  certainly  not 
definite  compounds. 

Lithium  sulphate,  being  hydrated,  should  not  form  double  salts, 
like  potassium  sulphate ;  and  neither  with  the  magnesium  nor  the 
aluminium  sulphates  does  it  produce  such  compounds.  Sodium  sul- 
phate is  undoubtedly  exceptional. 

The  fundamental  idea  of  this  theory  of  unequivalent  valencies  is 
that  each  valency  is  to  a  certain  extent  divisible  :  the  valency  of  Kj 
in  K2SO4  is  represented  as  not  only  saturating  that  of  the  SO4  in 
its  own  molecule,  but  of  aiding  the  saturation  of  the  SO4  in  another 
molecule,  MgS04.  Applying  this  idea  to  atomic  compounds,  it  will 
be  seen  that  whereas  water  is  an  unsaturated  compound,  hydrogen 
dioxide  may  be  saturated, 

0-98  I 


0-98  I 


^±0      v^^ 
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the  two  valencies  of  oxygen  assuming  different  values.  This  will 
give  some  explanation  of  the  possibility  of  the  formation  of  such  a 
body,  though,  from  the  presence  in  it  of  "what  may  be  termed  asym- 
metric oxygen  atoms,  its  stability  would  not  be  great.  H0O3,  how- 
ever, would  probably  be  incapable  of  existence,  for  it  would  not  only 
contain  asymmetric  atoms,  but  would  also  be  an  unsaturated  com- 
pound, thus — 

o 

and,  as  a  matter  of  fact,  neither  it  nor  any  corresponding  compound 
of  a  monad  metal  does  exist.  But  there  would  not  be  the  same  ob- 
jections to  the  existence  of  H..O3,  for  it  would  form  a  saturated  com- 
pound, and,  although  such  an  oxide  of  hydrogen  is  unknown,  the 
corresponding  potassium  oxide  exists. 

The  objections  to  the  existence  of  oxides  of  monad  metals  con- 
taining 3  or  5  atoms  of  oxygen  would  not  apply  to  their  sulphides,  for 
the  higher  valency  of  sulphur  would  permit  of  such  a  compound  as 
H2S3  being  saturated,  consequently  we  find  that  such  sulphides  do 
exist. 

The  author  proceeds  to  show  that,  in  some  cases,  a  slight  increase 
of  complexity  may  favour  stability,  whereas,  in  others,  it  would 
produce  the  reverse  effect.  As  instances  of  the  former  he  takes 
CuoSo,  AsiOb,  S2O6 :  he  also  shows  that  a  metal  which  is  in  reality  a 
tetrad  may  never  occur  in  any  but  a  pseudotriad  form,  as  in  the  case 
of  aluminium.  His  theory,  he  considers,  gives  also  a  clear  conception 
of  why  the  properties  of  one  atom  are  affected,  not  only  by  the  nature 
of  another  atom  with  which  it  is  combined,  but  also  by  the  nature 
and  number  of  the  other  atoms  to  which  this  second  one  is  united. 

Finally  he  suggests  that  the  peculiarities  of  the  compounds  of  carbon 
and  hydrogen  may  receive  some  explanation  from  such  a  theory.  It 
is  only  necessary  to  imagine  that  the  valency  of  hydrogen  is  exactly, 
or  very  nearly  exactly,  equivalent  to  each  valency  of  carbon,  and  we 
have  at  once  an  explanation  of  the  possibility  of  producing  compounds 
of  these  elements  far  more  complex  than  those  of  any  other  elements. 
If  such  be  the  case,  it  will  follow  that  the  hydrocarbons  will  show 
little  or  no  tendency  to  form  molecular  or  residuary  compounds,  and, 
as  a  matter  of  fact,  the  number  of  such  compounds  which  they  form 
is  very  small  when  compared  with  those  of  other  bodies.  The  in- 
troduction of  oxygen  into  a  hydrocarbon  will  not  endue  it  with  a 
tendency  to  form  a  true  hydrate,  for  the  resulting  body  will  possess 
an  excess  of  positive  atomicity,  consequently  we  find  that  the  com- 
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pounds  of  water  with  an  oxygenated  hydrocarbon  are  more  correctly 
represented  as  "  atomic  "  compounds  (hydrols),  and  that  it  is  only  on 
the  introduction  of  some  element  other  than  oxygen,  that  a  substance 
is  obtained  capable  of  forming  a  true  hydrate. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Boimtiov. 

Etudes  de  dynamique  chimique;  par  J.  H.  Van't  HoflF.  Amsterdam, 
188-i  :  from  Leonard  de  Koningh,  Esq- 

II.  By  Purchase. 

Commercial_Organic  Analysis  ;  by  A.  H.  Allen  ;  2nd  edition  ;  vol.  i ; 
London,  1885. 

Gorup-Besanez'  Lehrbuch  der  Chemie  ;  7te  Auflage,  neu  bearbeitet 
von  A.  Ran.     Band  I.     Anorganische  Chemie  ;  Braunschweig,  1885. 

Handbuch  der  pharmaceutischen  Praxis;  von  H.  Hager;  Neue 
Ausgabe,  Lieferung  i  ;  Berlin,  1885. 

Yereinbarungen  betreffs  der  Untersuchung  und  Beurteilung  von 
Nahrungs-  und  Genussmitteln,  sowie  Gebrauchsgegenstanden.  Heraus- 
gegeben,  im  Auftrage  der  freien  Yereinigung  bayerischer  Yertreter 
der  angewandten  Chemie ;  von  A.  Hilger  ;  Berlin,  1885. 

Mikroskopie  der  Nahrungs-  und  Genussmittel  aus  dem  Pflanzen- 
reiche  ;  von  J.  Moeller  ;  Berlin,  1885. 


Titles   of   Papers   of   interest   to    Chemists    recently   read    before 
Societies  in  the  United  Kingdom  : — 

"  Studies   of   Disinfectants   by    New    Methods."     By   A.    Wynter 
Blyth. 

"  Researches  on  Myoh^matin  and  the  Histoha^matins."     By  Dr.  C. 
A.  MacMunn. 

Royal  Society  of  London,  November  26th. 

"  On  the  Necessity  for  a  National  Standardising  Laboratory    for 
Electrical  Instruments."     By  Dr.  J.  A.  Fleming. 

Society  of  Telegraph  Engineers  and  Electricians,  November  26th. 

"  On  the    Calibration  of  Galvanometers   by  a  Constant  Current." 
By  T.  Mather.  Physical  Society,  November  28th. 
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SALE  OF  THE  "ABSTRACTS  OF  PROCEEDINGS." 

The  Council  have  resolved  to  place  the  "  Abstracts  of  Proceedings  " 
on  sale  at  the  beginning  of  the  new  year  at  a  price  of  7«.  6c/.  per 
annum.  Intending  subscribers  and  fellows  who  desire  to  purchase 
extra  copies  are  requested  to  apply  to  Mr.  Van  Voorst,  Paternoster 
Kow,  London,  B.C. 


NOTICE  TO  AUTHORS  OF  PAPERS. 

To  facilitate  the  preparation  of  these  "  Abstracts  of  Proceedings," 
all  authors  are  requested  to  furnish  abstracts  of  their  communications, 
and  to  send  their  papers  so  that  they  may  be  in  the  hands  of  the 
Secretaries,  if  possible,  on  the  Monday  before  the  day  of  meeting. 


RECEPTION  OF  FELLOWS. 


A  Reception  will  be  held  by  the  President  and  Council  at  8  o'clock 
on  the  evening  of  December  10th.     Morning  dress. 


At  the  next  meeting  on  December  17th,  there  will  be  a  ballot  for  the 
election  of  Fellows,  and  the  following  papers  will  be  read  : — 

"  The  Action  of  Steam  on  Carbonic  Oxide."     By  H.  B.  Dixon. 
"  On  Multiple  Sulphates."      By  Miss    E.    Aston  and  S.  U.  Pick- 
ering. 


UAKBISON  AKD  SONS,  PEINTBBS  IN  0BDINA3T  TO  HEE  MAJESTY,  ST.    MABTIN'S  LANE. 


ABSTRACTS  OF  THE  PKOCEEDINGS 


CHEMICAL    SOCIETY. 


No.  15.  Session  1885-8G. 


December  17th,  1885.     Dr.  Hugo  Miiller,  F.R.S.,  President,  in  the 

Chair. 

Messrs.  W.  Dalrymple  Borland,  James  Epps,  jun.,  Lazarus  Fletcher, 
and  Lewis  Gordon  Paul,  were  formally  admitted  Fellows  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Henr}- 
Kelway  George  Bamber,  5,  Westminster  Chambers,  S.W. ;  Adolph 
Dressel,  1,  Marlow  Road,  Anerley,  S.E. ;  Herbert  Samuel  Ebworthy, 
Rosa,  North  West  Provinces,  India;  Bertram  Harvey  Hart,  The 
Elms,  Old  Charlton,  Kent;  George  Thomas  Holloway,  17,  Bridge 
Road,  West  Battersea ;  Eugene  Obach,  2,  Victoria  Road,  Old  Charlton, 
Kent;  Oliver  Quibell,  Highfield,  Newark ;  Richard  Spencer,  Holker 
Street,  Barrow-in-Furness. 

The  following  were  elected  Fellows  of  the  Society  :  Messrs.  Robert 
G.  Christopher,  William  J.  Cousins,  Andrew  Thomson,  William 
Watson  Will,  William  Matthew  Wilson. 

The  following  circular  letter  was  read  by  the  Secretary  : — 

Elizabeth  THOiipsox  Science  Fdxp. 

This  fund,  which  has  been  established  by  Mrs.  Elizabeth  Thompson, 
of  Stamford,  Connecticut,  "for  the  advancement  and  prosecution  of 
scientific  research  in  its  broadest  sense,  now  amounts  to  ^25,000. 
As  the  income  is  already  available,  the  trustees  desire  to  receive 
applications  for  appropriations  in  aid  of  scientific  work.  This 
endowment  is  not  for  the  benefit  of  any  one  department  of  science, 
but  it  is  the  intention  of  the  trustees  to  give  the  preference  to  those 
investigations,  twt  already  otherivise  provided  for,  which  have  for  their 
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object  the  advancement  of  human  knowledge,  or  the  benefit  of  man- 
kind in  general,  ratlier  than  to  researches  directed  to  the  solution  of 
questions  of  merely  local  importance. 

Applications  for  assistance  from  this  fund  should  be  accompanied 
by  a  full  statement  of  the  nature  of  the  investigation,  of  the  conditions 
under  which  it  is  to  be  prosecuted,  and  of  the  manner  in  which  the 
appropriation  asked  for  is  to  be  expended.  The  applications  should 
be  forwarded  to  the  Secretary  of  the  Board  of  Trustees,  Dr.  C.  S. 
Minot,  25,  Mt.  Vernon  Street,  Boston,  Mass.,  U.  S.  A. 

The  first  grant  will  probably  be  made  early  in  January,  1886. 

(Signed)     H.  P.  Bowditch,  President. 
Wm.  Minot,  Jr.,  Treasurer. 
Francis  A.  "Walker. 
Edw.  C.  Pickering. 
Charles  Sedgwick  Minot,  Secretary. 

The  following  papers  were  read  : 

78.  "  The  Action  of  Steam  on  Carbonic  Oxide."    By  H.  B.  Dixon. 

The  action  of  steam  in  determining  the  union  of  carbonic  oxide  and 
oxygen  has  been  explained  by  the  author  as  leading  to  an  alternate 
reduction  and  oxidation  -whereby  the  hydrogen  conveys  the  oxygen  to 
the  carbonic  oxide :— (1)  CO  +  HoO  =  CO2  +  H,;  (2)  2H2  +  0.  =  2H2O. 
This  explanation  has  been  rejected  by  Moritz  Traube  {Ber.,  1885, 
p.  1890)  on  the  ground  that  carbonic  oxide  does  not  decompose  steam 
at  a  high  temperature.  Traube  represents  the  influence  of  steam  as 
consisting  in  the  formation  from  it  of  peroxide  of  hydrogen,  which 
oxidises  carbonic  oxide,  steam  being  reformed. 

The  author  has  already  shown  that  steam  is  decomposed  by  carbonic 
oxide  at  a  high  temperature,  for  when  carbonic  oxide  is  exploded  in 
presence  of  steam  with  insufficient  oxygen  to  completely  burn  it,  the 
carbon  dioxide  formed  is  more  than  double  the  oxygen,  and  hydrogen 
is  found  in  the  residue.     Horstmann  arrived  at  the  same  conclusion. 

When  sparks  are  passed  through  a  mixture  of  steam  and  carbonic 
oxide,  carbon  dioxide  and  hydrogen  are  formed  until  a  certain  fraction 
(which  varies  with  the  nature  of  the  spark)  of  the  carbonic  oxide  is 
turned  into  carbon  dioxide. 

When  sparks  are  passed  through  a  mixture  of  carbon  dioxide  and 
hydrogen,  carbonic  oxide  and  steam  are  formed  uutil  a  certain  fraction 
of  the  carbon  dioxide  is  turned  into  carbonic  oxide. 

In  neither  case  is  the  reaction  complete.  An  equilibrium  is  reached 
when  about  10  per  cent,  of  carbon  dioxide  is  present  to  90  of  carbonic 
oxide. 
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By  the  prolonged  passage  of  tlie  sparks  a  considerable  quantity  of 
formic  acid  is  produced. 

When  a  coil  of  platinum  wire  is  heated  to  redness  in  steam  and 
carbonic  oxide,  carbon  dioxide  and  hydrogen  are  formed  until  from 
10  to  15  per  cent,  of  the  carbonic  oxide  has  been  oxidised.  Similarly, 
when  a  coil  of  platinum  wire  is  heated  in  carbon  dioxide  and  hydrogen, 
carbonic  oxide  and  steam  are  formed  until  the  corresponding  limit  is 
reached.  No  formic  acid  is  produced.  When  a  coil  of  wire  is  main- 
tained at  a  red  heat  in  a  mixture  of  carbonic  oxide  and  steam,  and  the 
carbon  dioxide  formed  is  removed  by  means  of  a  dilute  solution  of 
potash,  the  carbonic  oxide  is  in  time  completely  oxidised  to  carbon 
dioxide  with  the  liberation  of  the  corresponding  volume  of  hydrogen. 
Similarly,  when  a  coil  of  platinum  wire  is  maintained  at  a  red  heat  in 
a  mixture  of  carbon  monoxide  and  hydrogen,  and  the  steam  formed  is 
removed  by  means  of  phosphoric  oxide,  the  carbon  dioxide  is  in  time 
completely  reduced  to  carbonic  oxide. 

Since  these  experiments  were  made  Naumann  has  shown  that  when 
carbonic  oxide  and  steam  are  heated  in  a  tube  to  950°,  10'5  per  cent, 
of  carbonic  oxide  is  tui-ned  into  carbon  dioxide. 


79.  "On  Multiple  Sulphates."  By  Miss  E.  Aston  and  S.  U. 
Pickering. 

Double  salts  of  the  type  M"S04'K2S04*6H20  are  stated  by  Vohl  to 
be  capable  of  combining  with  each  other  in  definite  proportions, 
forming  "  double-,  triple-,  or  quadruple-double  sulphates." 

By  mixing  the  constituents  in  various  proportions  the  authors  have 
found  that  no  definite  salts  can  be  obtained,  but  that  a  constant 
variation  in  the  composition  of  the  product  results  from  a  variation  in 
the  proportion  of  the  salts  taken.  These  i^esults  were  obtained 
whether  the  solutions  were  mixed  in  the  cold,  whether  hot  solutions 
were  allowed  to  crystallise  by  cooling,  or  whether  the  solutions  were 
left  to  evaporate  s^^ontaneously. 

The  potassiam-magnesium-copper  sulphate  and  the  potassium- 
cobalt-copper  sulphate  were  the  two  salts  belonging  to  the  first- 
mentioned  class  which  were  examined.  In  the  second  class  the  cases 
examined  were  copper-magnesium  sulphate  and  cobalt-magnesium 
sulphate.  With  the  former  of  these  there  even  appears  to  be  a  strong 
disinclination  to  crystallise  in  a  proportion  in  any  way  approaching 
to  an  equal  number  of  molecules  of  the  constituent  sulphates. 

The  only  argument  in  favour  of  the  existence  of  these  salts  must  be 
that  with  those  which  contain  potassium  the  copper  salt  carries  down 
with  it  a  certain  quantity  of  the  magnesium  salt,  even  from  a  solution 
too  dilute  to  yield  this  latter  of  its  own  accord  ;   and,  with  those  which 
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ilo  not  contain  potassium,  that  an  excess  of  eitlicr  the  copper  or  the 
magnesium  sulphate  Avill  induce  the  other  to  crystallise  out  in  a  form 
and  with  a  proportion  of  water  foi'eign  to  its  nature.  That  such  salts, 
however,  can  be  ranked  with  definite  compounds  is  impossible. 

Discussion. 

;Mr.  J.  M.  Thomson  agreed  with  Mr.  Pickering  that  the  salts  in 
question  were  compounds  of  a  very  indefinite  nature.  In  a  paper 
published  in  the  British  Association  Report  for  1877,  he,  however, 
liad  pointed  out  that  in  the  case  of  the  double  sulphates  of  potassium 
and  nickel  or  cobalt,  if  the  crystallisation  take  place  spontaneously  or 
at  temperatures  below  80°,  a  regular  di.splacement  of  each  other  by 
the  nickel  and  cobalt  is  observed :  the  water,  SOj,  and  potassium 
remaining  constant  in  the  several  fractions.  Instead,  however,  of  the 
simple  formula  (M"M")K4(S04)4'12HoO  given  by  Vohl,  a  much  more 
complex  formula,  such  as  24[M"M"K4(S04)4-12H20],  is  required  to 
express  the  relation  between  the  two  metals.  The  fractions  are  very 
distinctly  dichroic,  and  when  examiaed  through,  the  two  opposite 
axes,  a  change  of  colour  may  be  observed  in  successive  fractions. 
This  is  also  evidence  of  some  state  of  association  more  definite  than 
isomorphous  mixture,  as  large  crystals  taken  for  analysis  exhibited 
the  same  dichroism  throughout. 

80.  "On  the  Use  of  Ferrous  Sulphate  in  Agiiculture."  By 
A.  B.  Griffiths,  Ph.D. 

Wheat  crops  have  been  grown  during  the  past  season  by  the  author 
with  and  without  the  addition  of  iron  sulphate  to  the  land  (jk  cwt.  to 
the  acre).  The  crop  grown  with  iron  sulphate  yielded  32^  bushels  of 
grain,  while  that  grown  without  yielded  30  bushels ;  hence  it  appears 
that  iron  sulphate  is  not  such  a  good  manure  for  cereals  as  for  root 
and  leguminous  crops.  On  the  other  hand,  a  !Mr.  Edgson,  of  Etton, 
near  Peterborough,  has  used  iron  sulphate  with  considerable  benefit 
for  wheat  crops  this  year.  It  is  stated  that  iron  sulphate  used  as  a 
top-dressing  to  grass-land  destroys  moss,  and  that  the  ashes  of  the 
dead  moss  contained  11*56  per  cent,  of  iron  oxide.  The  grass,  on  the 
other  hand,  grew  well  after  the  treatment,  and  the  amount  of  ferric 
oxide  in  its  ashes  was  only  2"4G  per  cent.  It  is  also  stated  that  a 
solution  containing  01  gram  of  iron  sulphate  in  100  grams  of  water 
destroys  Peronosjpara  infestans  and  its  s23ores ;  also  the  "wheat- 
mildew  "  and  its  spores. 

In  a  series  of  experiments  with  potatoes,  three  plots  of  land  of  the 
same  size  were  manured — B  with  iron  sulphate  and  artificial  manures, 
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C  with   the    artificial  manure  alone,  and   plot   A  was   left   normal. 
B  gave  a  yield  of  S^  tons  of  tubers,  C,  6^  tons,  and  A  only  3  tons. 

Tlie  best  way  to  apply  the  sulphate  to  the  land  is  as  a  top-dressing, 
the  quantity  being  |  cwt.  to  the  acre. 

81.  "  On  Phenyltribromomethane,  CsHs-CBrs."    By  Walter  H.  Ince. 

The  author  describes  a  method  of  preparing  this  compound  by 
adding  bromine  to  boiling  toluene  in  a  specially  constructed  apparatus 
in  which  the  use  of  corks  and  caoutchouc  is  avoided ;  he  has  also 
prepared  it  by  passing  the  vapour  of  toluene  into  a  flask  filled  with 
bromine  vapour.  It  is  a  colourless,  mobile  liquid,  soluble  in  alcohol, 
ether,  benzene,  and  toluene ;  when  heated  above  about  150°  it  decom- 
poses, and  cannot  therefore  be  purified  by  distillation.  It  slowly 
decomposes  on  exposure  to  sunlight.  Its  vapour  has  a  perfectly  over- 
powering action  on  the  eyes  and  mucous  membranes.  When  heated 
with  water  it  readily  forms  benzoic  acid ;  but  it  is  very  slightly  acted 
upon  even  after  prolonged  boiling  with  alcohol. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Dovatiotts. 

Journal  and  Proceedings  of  the  Royal  Society  of  New  South  Wales: 
Vol.  18  :    Sydney,  1885  :  from  the  Society. 

Fourth  Annual   Report   (1882-3)  of  the  U.  S.  Geological  Survey: 
4to. :  Washington,  1884.  from  the  Director. 

Annual   Report   of    the   Board   of    Regents   of    the   Smithsonian 
Institution  for  the  year  1883  :  Washington,  1885  : 

from  the  Institution. 

II.  By  Purchase. 

Vorlesungen  liber  Bacterien  :  von  A.  de  Bary :  Leipzig,  1885. 
Report  to  the  Trinity  House  on  the  Relative  Merits  of  Electricity, 
Gas,  and  Oil,  as  Lighthouse  Illuminants  :  folio  :  London,  1885. 


Titles   of   Papers   of   interest   to    Chemists    recently   read    before 
Societies  in  the  United  Kingdom  : — 

"  On  the  Limited  Hydration  of  Ammonium  Carbonate."      By  H.  J. 
Fenton,  M.A. 

"  A   Preliminary   Account   of  a   Research  into  the  Nature  of  the 
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Venom  of  the  Indian  Cobra  (Naja  Tripiuliam).'"  By  Dr.  R.  Norris 
Wolfcndcn. 

"A  New  Form  of  Spectroscope."  By  J.  Norman  Lockyer,  F.R.S. 
Royal  Society  of  London,  December  10th  and  17th. 

"  On  some  Thermodynamical  Relations."  By  Profes.sors  Ramsay 
and  Young.  Physical  Society,  December  17th. 


SALE  OF  THE  "ABSTRACTS  OF  PROCEEDINGS." 

The  Council  have  resolved  to  place  the  "  Abstracts  of  Proceedings  " 
on  sale  at  the  beginning  of  the  new  year  at  a  price  of  7s.  O^Z.  per 
annum.  Intending  subscribers  and  fellows  who  desire  to  purchase 
extra  copies  are  requested  to  apply  without  delay  to  Mr.  Van  Voorst, 
Paternoster  Row,  London,  E.C. 


At  the  meeting  on  February  -ith.  Dr.  Klein,  F.R.S. ,  will  deliver  a 
lecture  on  "  Methods  of  bacteriological  research  from  a  biologist's 
point  of  view." 
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THE    CHEMICAL    SOCIETY. 


ORIGIN  AND  FORMATION. 

A  MEETING,  convened  by  Mr.  Waiington  for  the  pui'pose 
of  taking  into  consideration  the  formation  of  a  Chemical 
Society,  was  held  in  the  rooms  of  the  Society  of  Arts, 
.Tohn-street,  Adelphi,  on  February  23rd,  1841,  at  which 
the  following-  gentlemen  were  present : — Arthm:  Aikin, 
Esq.,  Dr.  Thos.  Clark,  W.  J.  Cock,  Esq.,  J.  T.  Cooper, 
Esq.,  D.  Cooper,  Esq.,  Thos.  Everitt,  Esq.,  Wm.  Ferguson, 
Esq.,  J.  P.  Gassiot,  Esq.,  Thos.  Graham,  Esq.,  ^V.  R. 
Grove,  Esq.,  H.  Hennell,  Esq.,  T.  H.  Henry,  Esq., 
C.  Heisch,  Esq.,  G.  Lowe,  Esq.,  W.  H.  ]\liUer,  Esq., 
Apsley  Pellatt,  Esq.,  Richard  Philhps,  Esq.,  Dr.  Lyon 
Playfah,  Robert  Porrett,  Esq.,  Dr.  G.  0.  Rees,  E.  Solly, 
Jun.,  Esq.,  James  Tennant,  Esq.,  E.  F.  Teschemacher 
Esq.,  Dr.  R.  D.  Thomson,  and  Robert  "Warington,  Esq. 

Professor  Graham  having  been  called  to  th-e  Chair,  it 
was  unanimously  resolved,  "  That  it  is  expedient  that  a 
Chemical  Society  should  be  formed,"  and  a  Provisional 
Committee,  consisting  of  Messrs.  A.  Aikin,  W.  T.  Brande, 
H.  J.  Brooke,  J.  T.  Cooper,  Rev.  J.  Gumming,  J.  F. 
Daniell,  T.  Everitt,  T.  Graham,  W.  R.  Grove,  H.  Hen- 
nell, G.  Lowe,  R.  Phillips,  R.  Porrett,  and  R.  Warington, 
was  appointed  to  caiTy  this  resolution  into  effect. 

The  objects  of  the  Society  were  defined  to  be — 

'•  The  promotion  of  Chemistry  and  of  those 
branches  of  Science  immediately  connected  with  it, 
by  the  reading,  discussion,  and  subsequent  pubhca- 
tion^  of  oiiginal  communications." 

a2 


"  Also  the  f(jrmation  of  a  Clieniical  Library,  and 
Museum." 

"  It  was  proposed  that  the  Annual  Subscription 
for  ]\Ienibers  resident  within  twenty  miles  of 
London,  should  be  Two  Pounds ;  beyond  that 
distance,  One  Pound." 

At  the  first  General  Meeting,  held  on  the  30th  of 
]\Iarch,  1841,  the  Provisional  Committee  brought  forward 
a  Report,  embodying  a  plan  for  the  constitution  and 
government  of  the  Society.  The  Keport,  with  some 
amendments,  was  adopted  by  the  Meeting. 

The  following  gentlemen  were  then  elected  as  the 
first  Officers  and  Council : — President — T.  Graham,  Esq. ; 
Vice-Presidents— AV.  T.  Brande,  Esq.,  J.  T.  Cooper,  Esq., 
J.  F.  Daniell,  Esq.,  -R.  Phillips,  Esq. ;  Treasurer — 
Arthur Aikin, Esq. ;  Secretaries — Robert  Warington,  Esq., 
E.  F.  Teschemacher,  Esq. ;  Council— Dr.  T.  Clark,  Rev. 
J.  Cumming,  M.A.,  Dr.  C.  Daubeny,  T.  Everitt,  Esq., 
T.  Griffiths,  Esq.,  W.  R.  Grove,  Esq.,  H.  Hennell,  Esq., 
G.  Lowe,  Esq.,  W.  H.  Miller,  Esq.,  M.A.,  W.  H.  Pepys, 
Esq.,  R.  Porrett,  Esq.,  Dr.  G.  0.  Rees.  The  names  of 
seventy-seven  gentlemen  who  had  become  Members 
were  then  read,  and  the  Society  adjourned  until  Tuesday, 
the  13th  of  April. 

The  Society  continued  to  meet  regularly,  fi-om  time 
to  tune,  and  published  Memoirs  and  Reports  of  their 
Proceedings,  which  at  the  close  of  the  year  1847 
amounted  to  thi-ee  volumes. 

As  the  Members  of  the  Society  at  this  time  amoimted 
to  between  200  and  300,  it  appeared  desirable  that  steps 
should  be  taken  for  obtaining  a  Charter  of  Incorporation  ; 
und.  at  the  Anniversary  Meeting  for  1848,  a  Resolution 
was  passed — 

"  That  it  be  recommended  to  the  Council  for 
their  consideration,  whether  it  would  be  for  the 
interests  of  the  Society  to  procure  a  Charter  of 
Incorporation." 


In  pursuance  of  this  Resolution,  the  Council  made 
the  necessary  inquiries,  and  a  Special  Meeting  of  the 
Society  was  summoned  on  the  22nd  of  May,  1848,  to 
receive  their  Report,  in  which  the  Council  advised  the 
Society  to  make  application  to  Government  for  a 
Charter.  The  Report  was  adopted  by  the  Meeting,  and 
it  was  resolved — 

"  That  this  Meeting  do  authorise  the  Council  to 

take  the  necessary  steps  for  procuring  a  Charter  of 

Incorporation." 

Application  was  therefore  made  to  the  Government 

authorities  in  due  form,  and  the  Royal  Assent  having 

been  obtained,  the  Society  was  incorporated  under  the 

following  Charter. 


CHARTER. 

Victoria,  by  the  Grace  of  God  of  the  United  King- 
dom of  Great  Britain  and  Ireland,  Queen,  Defender  of 
the  Faith,  to  all  to  whom  these  presents  shall  come 
greeting.  Whereas  William  Thomas  Brande,  of  our 
jNIint,  Esquire,  a  Fellow  of  the  Royal  Society  and  of  the 
University  of  London,  and  others  of  our  lovmg  subjects, 
did  in  the  year  1841  establish,  and  are  now  Members  of,  a 
Society  known  by  the  name  of  the  Chemical  Society,  for 
the  general  advancement  of  Chemical  Science,  as  inti- 
mately connected  with  the  prosperity  of  the  manufactures 
of  the  United  Kingdom,  many  of  which  mainly  depend  on 
the  application  of  chemical  principles  and  discoveries  for 
then-  beneficial  development,  and  for  a  more  extended 
and  economical  application  of  the  industrial  resources  and 
sanatory  condition  of  the  community :  And  Whereas  it 
has  been  farther  represented  to  us  that  the  same  Society 
has,  since  its  establishment,  sedulously  pursued  such  its 
proposed  object,  by  holding  meetings  at  stated  periods, 
at  which  new  discoveries  have  been  brought  under  dis- 


cussion,  and  the  results  made  known  to  the  pubhc  in  a 
series  of  Transactions  fiom  time  to  time  published  by 
the  said  Society,  and  that  distin^iished  indi\nduals  in 
foreign  countries  have  availed  themselves  of  the  facili- 
ties offered  by  the  same  Society  for  communicating 
important  scientific  and  practical  discoveries  made 
abroad,  and  that  thus  a  useful  interchange  of  valuable 
information  has  been  effected :  AxD  "Whereas  the  same 
Society  has  hitherto  been  supported  by  donations  and 
annual  and  other  subscriptions  and  contributions  to 
its  funds,  and  has  expended  and  continues  to  expend 
considerable  sums  of  money  in  the  publication  of  its 
Transactions,  ia  aid  of  which  objects  a  Library  of 
scientific  works,  and  also  a  Museum  of  chemical  prepa- 
rations and  standard  instruments  are  in  course  of  being 
formed :  AXD  WHEREAS,  in  order  to  secure  the  property 
of  the  said  Society,  and  to  extend  its  iisefid  operations, 
and  at  the  same  ticie  to  give  it  a  more  permanent 
estabhshment  among  the  scientific  mstitutions  of  our 
kingdom,  We  have  been  besought  to  gTant  to  the  said 
Wn^LlAM  Thomas  Braxde,  and  to  those  who  now  are  or 
shall  hereafter  become  Membere  of  the  said  Society,  our 
Royal  Qiarter  of  Incorporation  for  the  pm-poses  afore- 
said : — 

Now  KNOW  ye,  that  we  being  desirous  of  encom-aging 
a  design  so  laudable  and  salutary  of  our  especial  grace, 
certain  knowledge,  and  mere  motion,  have  willed, 
gi'anted,  and  declared,  and  do  by  these  presents,  for 
us,  our  heirs  and  successors,  Avill,  g-rant,  and  declare, 
that  the  said  Whlllvm  Tho^us  Braxde,  and  such  others 
of  our  loving  subjects  as  now  are  Members  of  the  said 
Society,  or  shall  from  time  to  time  be  elected  Fellows 
thereof,  according  to  such  regulations  or  bye-laws  as 
shall  be  hereafter  framed  or  enacted,  and  their  successors 
shall  for  ever  hereafter  be,  by  virtue  of  these  presents, 
one  body  poHtic  and  coi-porate  by  the  name  of  The 
Che^hcal  Societt.  and  for  the  purposes  aforesaid  and 
by  the  name  aforesaid  shall  have  perpetual  succession 


and  a  Common  Seal,  witli  full  power  and  authority  to 
alter,  vary,  break,  and  renew  the  same  at  theii'  dis- 
cretion, and  by  the  same  name  to  sue  and  be  sued, 
implead  and  be  impleaded,  answer  and  be  answered 
unto  in  every  court  of  us,  our  heii'S  and  successors,  and 
be  for  ever  able  and  capable  in  the  law  to  purchase, 
receive,  possess,  hold,  and  enjoy,  to  them  and  then*  suc- 
cessors, any  goods  and  chattels  whatsoever ;  and  also 
to  be  able  and  capable  in  the  law  (notwithstanchng  the 
statutes  of  mortmain)  to  take,  purchase,  possess,  hold, 
and  enjoy  to  them  and  then-  successors,  a  hall  or  house 
and  any  such  messuages,  lands,  tenements,  or  heredita- 
ments whatsoever,  as  may  be  necessary  for  canying  out 
the  purposes  of  the  Society,  the  yearly  value  of  which, 
including  the  site  of  the  said  hall  or  house,  shall  not 
exceed  in  the  whole  the  sum  of  £3,000,  computing  the 
same  respectively  at  the  rack-rent  which  might  have 
been  had  or  gotten  for  the  same  respectively  at  the  time 
of  the  purchase  or  acquisition  thereof ;  and  to  act  in  all 
the  concerns  of  the  said  body  politic  and  corporate  for 
the  purposes  aforesaid,  as  fully  and  effectually  to  all 
intents,  effects,  constructions,  and  pui-poses  whatsoever, 
as  any  other  of  our  liege  subjects  or  any  other  body 
politic  in  our  United  Kmgdom  of  Great  Britain  and 
Ireland,  not  being  under  any  disabihty,  might  do  their 
respective  concerns ;  AxD  WE  DO  HEREBY  GRANT  our 
especial  hcence  and  authority  unto  all  and  every  person 
and  persons,  bodies  poKtic  and  corporate  otherwise  com 
petent,  to  grant,  sell,  alien,  and  convey  in  mortmain, 
unto  and  to  the  use  of  the  said  body  politic  and  cor- 
porate and  then-  successors,  any  messuages,  lands, 
tenements,  or  hereditaments,  not  exceeding  such  annual 
value  as  aforesaid  : 

And  our  will  and  pleasure  is,  and  we  further 
GRANT  AXD  DECLARE,  that  there  shall  be  a  General 
Meeting  or  General  ^Meetings  of  the  Fellows  of  the  said 
Society,  to  be  held  from  time  to  time  as  hereinafter 
mentioned,  and  that  there  shall  be  a  Council  to  dh'ect 
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and  manage  the  concerns  of  the  said  body  politic  and 
corporate,  and  that  tlie  General  Meetings  and  the 
Council  shall  have  the  entire  direction  and  management 
of  the  same,  in  the  manner  and  subject  to  the  regula- 
tions hereinafter  mentioned:  But  OUR  WILL  AND  PLEASURE 
IS  that  at  all  General  i\Ieetings  and  Meetings  of  the 
Council  the  majority  present  and  ha\nng  a  right  to  vote 
thereat  respectively  shall  decide  upon  the  matters  pro- 
pounded at  such  Meetings,  the  person  presiding  therein 
having,  in  case  of  an  equaHty  of  numbers,  a  second  or 
casting  vote : 

And  we  do  hereby  also  will,  grant,  and  declare, 
that  there  shall  be  a  President,  Vice-Presidents,  a 
Treasurer  and  Secretaries  of  the  said  body  pohtic  and 
corporate,  and  that  the  Council  shall  consist  of  the  Pre- 
sident, Vice-Presidents,  Treasurer,  Secretaries,  and  not 
more  than  twelve  nor  less  than  eight  other  Fellows  of 
the  said  Society ;  And  ^ye  do  hereby  further  will  and 
DECLARE,  that  the  said  WiLLiAM  Thomas  Brande  shall 
be  the  first  PRESIDENT  of  the  said  body  politic  and 
corporate,  and  the  other  persons  now  being  the  Vice- 
Presidents,  Treasurer,  Secretaries,  and  other  Members 
of  the  Council,  shall  be  the  first  Members  of  the  Council 
of  the  said  body  pohtic  and  corporate,  and  shall  con- 
tinue such  until  the  election  of  Officers  shall  be  made  in 
pursuance  of  these  presents  : 

And  we  do  hereby  further  will  and  declare, 
that  it  shall  be  lawful  for  the  Fellows  of  the  said  body 
politic  and  corporate  hereby  estabhshed  to  hold  a 
General  Meeting  once  in  the  year  or  oftener,  for  the 
purposes  hereinafter  mentioned,  namely,  that  the  Pre- 
sident, Vice-Presidents,  the  Treasurer,  the  Secretaries 
and  other  Members  of  the  Council,  shall  be  chosen  at 
such  General  Meeting ;  and  that  the  General  Moetings 
shall  from  time  to  time  make  and  establish  such  bye- 
laws  as  they  shall  deem  to  be  useful  and  necessary  for 
the  regulation  of  the  said  body  pohtic  and  corporate, 
for  the  admission  of  Fellows,  the  election  of  Associates, 
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and  of  Honorary  and  Foreign  Members,  and  for  the 
management  of  the  estates,  goods,  and  business  of  the 
said  body  poHtic  and  corporate,  for  fixing  and  deter- 
niinmg  the  number  of  Vice-Presidents,  Secretaries,  and 
the  number  of  the  other  Members  of  the  Council  as 
aforesaid,  and  the  time  and  manner  of  electing  the  Pre- 
sident, Vice-Presidents,  Treasurer,  Secretaries,  and  other 
Members  of  the  Council,  and  the  period  of  their  respec- 
tive continuance  in  office  ;  and  such  bye-laAvs  from  time 
to  time  they  shall  or  may  alter,  vary,  or  revoke,  and 
shall  or  may  make  such  new  and  other  bye-laws  as  they 
shall  think  most  useful  and  expedient  for  the  said  body 
politic  and  corporate,  so  that  the  same  be  not  repugnant 
to  these  presents  or  to  the  laws  and  statutes  of  this  our 
realm,  and  shall  and  may  also  enter  mto  any  resolution, 
and  make  any  regulation  respecting  any  of  the  affairs 
and  concerns  of  the  said  body  politic  and  coi-porate  that 
shall  be  thought  necessary  and  proper : 

And  we  do  further  aatll  and  declare,  that  the 
first  such  General  Meeting  as  aforesaid  for  the  election 
of  officers  shall  take  place  within  twelve  calendar  months 
fi-om  the  date  of  these  presents,  and  that  the  present 
rules  and  regulations  of  the  said  Society,  so  far  as 
they  are  not  inconsistent  with"  these  presents,  shall 
continue  in  force  until  the  same  shall  be  altered  by  a 
General  Meeting : 

And  we  further  wn.L,  grant,  and  declare,  that 
the  Council  shall  have  the  sole  management  of  the 
income  and  funds  of  the  said  body  politic  and  cor- 
porate, and  the  appointment  of  an  Assistant-Secretary, 
Librarian,  Ciu'ator,  and  such  other  officers,  attendants, 
and  servants,  as  shall  in  the  discretion  of  the  Council 
be  deemed  necessary  or  useful  for  the  said  Society,  as 
also  the  entire  management  and  superintendence  of  all 
the  other  affairs  and  concerns  thereof,  and  shall  and 
may,  but  not  inconsistent  with  or  contrary  to  the  pro- 
visions of  this  our  Charter,  or  any  existing  bye-law,  or 
laws  and  statutes  of  this  our  realm,   do  all  such  ftcts 
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and  deeds  as  shall  appear  to  them  necessary  or  essential 
to  be  done  for  the  pm-pose  of  carrjnng  into  effect  the 
objects  and  views  of  the  said  body  poHtic  and  corporate; 
Provided  always,  and  we  do  will  and  declare,  that 
the  Council  shnU  from  time  to  time  render  to  a  General 
Meeting  a  full  and  particular  account  of  all  such  their 
proceedings  as  aforesaid,  and  that  it  shall  be  laAvfal  for 
every  Fellow  of  the  said  Society  to  see  and  examine 
the  accounts  of  the  receipts  and  payments  of  the  said 
body  pohtic  and  corporate  : 

And  we  further  will,  grant,  and  declare,  that 
the  whole  property  of  the  said  body  pohtic  and  cor- 
porate shall  be  vested,  and  we  do  hereby  vest  the  same, 
solely  and  absolutely,  in  the  Fellows  thereof,  and  that 
they  shall  have  fall  power  and  authority  to  sell,  alienate, 
charge,  and  otherwise  dispose  of  the  same  as  they  shall 
think  proper  ;  but  that  no  sale,  mortgage,  incumbrance, 
or  other  disposition  of  any  messuages,  lands,  tenements, 
or  hereditaments  belonging  to  the  said  body  pohtic  and 
corporate,  shall  be  made,  except  with  the  approbation 
and  concurren(-e  of  a  General  Meeting: 

Ant)  vte  do  hereby  further  will  a^td  declare, 
that  the  ser%*ice  of  the  President,  Vice-Presidents, 
Treasurer,  Secretaries,  and  other  Members  of  the  Council, 
shall  be  honorary,  and  that  it  shall  not  be  lawful  for 
them,  or  any  of  them,  to  receive  any  pecuniary  pay- 
ment for  their  attendance  or  other  services  in  or  about 
the  affau's  of  the  said  body  politic  and  corporate,  and 
that  no  dividend,  gift,  di^'ision,  or  bonus  in  money,  shall 
be  made  out  of  the  funds  of  the  said  body  politic  or 
corporate,  unto  or  among  any  of  its  Fellows : 

AXD  -we  lastly  declare  it  to  be  our  Royal  will  and 
pleasure,  that  no  resolution  or  bye-law  shall  on  any 
account  or  pretence  whatsoever  be  made  by  the  said  body 
pohtic  and  coi-porate  in  opposition  to  the  general  scope, 
true  intent  and  meaning  of  this  om*  Charter,  or  the  laws 
or  statutes  of  our  realm  ;  and  that  if  any  such  iiile  or 
bye-law  shall  be  made,  the  same  shall  be  absolutely  null 
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and  void  to  all  intents,  effects,  constructions,  and  pur- 
poses whatsoever.  In  witness  whereof  we  have  caused 
these  our  Letters  to  be  made  Patent.  Witness  ourself 
at  our  Palace  at  Westminster,  this  Second  day  of  No- 
vember, in  the  12th  year  of  our  Reign. 

By  Writ  of  Privy  Seal, 
EDMUNDS, 

In  accordance  with  the  preceding  Royal  Charter,  the 
Chemical  Society  consists  of  Fellows,  Honorary  and 
Foreign  Members  and  Associates. 

The  Fellows  elect,  out  of  their  own  body,  according 
to  the  following  Rules,  a  Council  consisting  of  a  Presi- 
dent, four  or  more  Vice-Presidents,  a  Treasurer,  two 
Secretaries,  a  Foreign  Secretary,  and  twelve  other  Fel- 
lows, by  whom  the  business  of  the  Society  is  conducted 
in  conformity  with  the  following  bye-laws. 


BYE-LAWS. 


I. —  Of  the  Election,  Admission,  and  Payments  hy 
Fellows. 

The  method  of  voting  for  the  election  of  Fellows 
shall  be  by  ballot. 

Every  Candidate  for  election  into  the  Society  as  a 
Fellow  thereof  shall  be  proposed  according  to  a  form  of 
recommendation  (see  No.  1  Appendix)  subscribed  by 
not  less  than  five  Fellows  of  the  Society,  to  three,  at 
least,  of  whom  he  shall  be  personally  known  ;  and  such 
certificate  shall  be  read  at  three  Ordinary  Scientific 
Meetmgs,  and  be  suspended  in  the  Society's  rooms  or 
place  of  meeting  until  the  Candidate  has  been  duly 
balloted  for. 

Ballots  shall  take  place  at  Ordinary  Scientific  Meet- 
ings, and  those  Candidates  shall  be  balloted  for  whose 
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certificates  have  been  read  at  two  previous  Ordinary 
Scientific  Meetings,  and  again  on  the  evening  of  the 
ballot. 

The  election  shall  not  be  valid  unless  forty  or  more 
Fellows  vote ;  but  it"  an  insufficient  number  of  votes  be 
recorded,  the  particular  Candidate  or  Candidates  put  up 
for  ballot  shall  be  again  balloted  for  at  the  next  Meet- 
ing or  Meetings.  When  three-fourths  or  more  of  the 
Fellows  who  vote  are  in  favour  of  the  Candidate,  he 
shall  be  elected  a  Fellow;  but  when  less  than  three- 
fourths  of  the  Fellows  who  vote  are  in  favour  of  the 
Candidate,  he  shall  not  be  elected  a  Fellow.  The 
result  of  the  ballot  shall  be  ascertained  by  two  Scru- 
tators and  one  of  the  Secretaries,  and  declared  by  the 
Chairman. 

The  Fellow  thus  elected  shall  sign  the  following 
obhgation,  and  return  it  to  the  Secretary : — "  I,  the 
undersigned,  do  hereby  engage  that  I  will  endeavour  to 
promote  the  interests  and  welfare  of  the  Chemical 
Society ;  that  I  will  observe  its  laws,  and  to  the  utmost 
of  my  power,  maintain  its  dignity,  as  long  as  I  shall 
continue  a  Fellow  thereof."  This  obhgation  records  his 
acquiescence  in  all  the  Rules,  Regulations,  and  Laws  of 
the  Society,  and  pledges  him  to  their  due  observance. 

The  formal  admission  of  Fellows  shall  take  place 
after  the  reading  of  the  Minutes  at  Ordinary  Scientific 
Meetings  of  the  Society, — After  the  reading  aloud  by 
one  of  the  officers  of  the  prescribed  form  of  obhgation, 
the  Fellow  to  be  admitted  shall  subscribe  his  name  to  the 
obligation  in  the  Charter-book,  and  be  inti'oduced  to 
the  Chau'man,  who,  taking  him  by  the  hand,  shall  say: — 

"Mr. ,  I  do,  by  the  authority  and  in  the  name 

of  the  Chemical  Society,  admit  you  a  Fellow  thereof." 

Every  Fellow  shall  have  the  right  to  be  present  and 
to  vote  at  all  Meetings  of  the  Society ;  and  to  propose 
Candidates  for  admission  into  the  Society ;  and  he  shall 
be  entitled,  so  long  as  his  annual  subscription  be  not  one 
year  in  arrear,  to  one  copy  of  the  annual  pubhcations  of 
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the  Society.  He  shall  also  be  entitled  to  the  use  of  the 
instruments  and  books  in  the  Society's  collection,  under 
such  restrictions  as  the  Council  may  deem  necessary. 
He  shall  have  the  privilege  of  introducing  two  visitors 
to  the  Ordinary  Scientific  Meetings  of  the  Society, 
whose  names  shall  be  entered  in  a  book  kept  for  that 
purpose,  together  with  the  name  of  the  Fellow  intro- 
ducing such  visitors. 

Every  Fellow,  previous  to  his  admission,  shall,  within 
three  months  from  the  date  of  his  election,  pay  an 
admission  fee  of  Four  Pounds,  and  either  his  first  annual 
subscription,  or  a  life  composition  fee,  otherwise  his 
election  shall  be  void ;  power  to  extend  this  period  of 
three  months  being,  however,  reserved  to  the  Coimcil. 

The  annual  subscription  to  be  paid  by  Fellows  shall 
be  Two  Pounds;  excepting  that  those  Fellows  residing 
more  than  twenty  miles  from  London,  who  shall  have 
been  elected  before  the  first  day  of  Januaiy,  1860,  shall 
pay  One  Pound.  The  subscriptions  of  Fellows  shall 
become  due  on  the  first  day  of  January  in  every  year. 

If,  however,  a  Candidate  be  elected  during  the 
month  of  November  or  December,  he  shall  not  be  called 
upon  to  pay  any  annual  subscription  for  the  current 
year,  and  shall  not  be  entitled  to  receive  the  pubhca- 
tions  of  the  Society  for  that  year. 

The  hfe  composition  fee  shall  be  Twenty  Pounds, 
excepting  that  those  Fellows  residing  more  than  twenty 
miles  from  London  who  shall  have  been  elected  before 
the  first  day  of  January,  1860,  may  compound  by  the 
payment  of  Ten  Pounds. 


n. — Of  Honorary  and  Foreign  Members. 

Honorary  and  Foreign  Members  shall  be  recom- 
mended to  the  Society  by  the  Council.  They  shall  be 
nominated  at  one  Meetmg  of  the  Council,  and  shall  be 
balloted  for  at  some  subsequent  Meeting  of  the  Council, 
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and  if  the  majority  of  those  voting  are  in  favour  of  any 
Candidate,  he  shall  be  proposed  by  the  Council  to  the 
Society  at  a  subsequent  Ordinary  Scientific  Meeting, 
and  be  balloted  for  at  the  Ordinary  Scientific  Meeting 
of  the  Society  following  that  at  which  he  was  recom- 
mended for  election  according  to  the  Rules  for  the 
election  of  Fellows. 

The  number  of  Honorary  and  Foreign  Members  shall 
not  exceed  forty.  The  Honorary  and  Foreign  Members 
shall  not  be  requu-ed  to  contribute  to  the  Funds  of  the 
Society.  Each  shall  receive  a  copy  of  the  annual  publi- 
cations of  the  Society. 


ni. —  Of  Associates. 

Associates  shall  be  recommended  to  the  Society  by 
the  Council,  and  shall  be  balloted  for  in  the  same  man- 
ner as  Fellows.  They  shall  be  elected  under  the  same 
conditions,  but  for  a  period  of  three  years  only,  at  the 
expu-ation  of  which  time  they  may  be  again  recom- 
mended for  election. 

Associates  shall  pay  an  annual  subscription  of  One 
Pound.  They  shall  have  the  ordinary  privileges  of 
Fellows,  but  shall  neither  vote  in  the  Society  nor  pro- 
pose Fellows,  nor  shall  they  be  entitled  to  a  gratuitous 
copy  of  the  annual  pubhcations  of  the  Society,  but  they 
shall  have  the  option  of  paying  an  annual  subscription  of 
Thh-ty  shillings  in  place  of  One  Pound,  for  wliich  higher 
subscription  they  shall  be  entitled  to  a  copy  of  the 
Society's  Journal,  in  addition  to  the  ordinary  privileges 
of  Fellows,  with  the  exceptions  hereinbefore  specified. 


XV.  —  Withdrawing  and  Removal  of  Fellows  and  Associates. 

Any  Fellow  who  at  the  period  of  the  Annual  General 
Meeting  of  the  Society  in  March  shall  have  left  his 
subscriptions  unpaid  for  two  yeai-s,  reckoning  from  the 
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1st  of  January  preceding,  such  subscrpitions  having 
been  apphed  for  by  Circular  No.  4  in  the  Appendix,  and 
no  reason  satisfactory  to  the  President  and  Council 
havmg  been  assigned  for  their  nonpayment,  shall  cease 
to  be  a  Fellow  of  the  Society,  and  have  his  name 
removed  from  the  Society's  List  accordingly :  Provided, 
nevertheless,  that  on  a  sohcitation  for  re-admission 
being  addressed  to  the  President  and  Council  by  a  per- 
son so  circumstanced,  the  case  of  such  person  shall  be 
considered  by  tlie  Council,  who  may,  if  they  see  fit, 
reinstate  him  as  a  Fellow  of  the  Society,  upon  his 
pajong  lip  the  arrears  of  his  subscription,  or  a  life 
composition  fee. 

Any  proposition  to  remove  a  Fellow  or  Associate 
from  the  Society,  for  other  causes  than  the  nonpayment 
of  subscriptions,  must  be  made  by  the  Council.  It  shall 
be  read  at  any  Ordinary  Scientific  Meeting  of  the 
Society,  and  at  the  like  Meeting  next  ensuing  the 
proposition  shall  be  balloted  for,  and  if  thi-ee-fourths  of 
the  Fellows  voting  shall  vote  for  the  removal  of  such 
Fellow  or  Associate,  he  shall  be  removed  from  the 
Society  accordingly. 

The  ballot  shall  not  be  vahd  unless  forty  or  more 
persons  vote. 


V. — Election  of  President,  Officers,  and  Council. 

All  Officers  of  the  Society  shall  be  elected  by  ballot 
at  the  Annual  General  Meetmg,  in  March. 

At  the  second  Ordinary  Scientific  Meeting,  in 
February,  the  Chan-man  shall  declare :  1st.  The  names 
of  the  two  Vice-Presidents  who  it  is  proposed  should 
retire,  either  from  the  Council,  or,  in  the  event  of  one 
of  them  being  nominated  to  the  Presidency,  fi-om  the 
Vice-Presidency.  2nd.  The  names  of  four  ordinary 
Members  of  the  Council  who  it  is  proposed  should  also 
retu-e.  3rd.  The  names  of  the  President  and  officers 
recommended  for  election  to  office  durmg  the  ensuing 
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year,  including  the  names  of  two  new  Vice-Presidents 
selected  either  from  the  existing  Council,  or  from  the 
general  body  of  Fellows.  4th.  The  names  of  four  new 
ordinary  Members,  recommended  for  election  to  the 
Council,  or  in  the  event  of  two  ordinary  Members  of 
Council  being  nominated  to  the  Vice-Presidency,  of  six 
new  Members,  or  in  the  event  of  one  ordinary  Member 
of  Council  being  nominated  to  the  Vice-Presidency,  of 
five  new  Members. 

Two  lists,  according  to  the  forms  Nos.  5  and  6  in 
the  Appendix,  with  the  names  of  the  Fellows  recom- 
mended for  election  as  official  and  ordinary  Members 
of  Council,  and  having  each  a  blank  column  opposite  for 
such  alterations  as  any  Fellow  may  wish  to  make,  shall 
be  prepared  by  the  Secretaries.  These  two  lists  shall  be 
read  from  the  Chair  at  the  first  Ordinary  Scientific 
]\Ieeting  in  March,  and,  on  or  before  the  day  of  meeting, 
shall  be  suspended  in  the  Society's  rooms  and  circulated 
among  the  Fellows. 

In  the  event  of  any  Fellow  proposing  some  other 
name  or  names  than  those  recommended  by  the  Council, 
and  communicating  liis  proposal  in  wiiting,  duly  signed 
by  himself,  to  one  of  the  Secretaries  before  the  second 
meeting  in  March,  the  same  shall  be  read  from  the 
Chan-,  and  be  publicly  suspended  in  the  Society's  rooms 
with  the  list  recommended  by  the  Council. 

On  the  day  of  Election,  two  Scrutators  shall  be 
nominated  by  the  Chairman,  with  the  approbation  of 
the  Meeting,  to  assist  the  Secretaries  in  examining  the 
lists.  Each  Fellow  voting  shall  deliver  his  list  to  one 
of  the  Scrutators,  and  the  name  of  the  Fellow  so  voting 
shall  be  recorded  by  one  of  the  Secretaries.  The  names 
of  those  reported  to  the  Chairman  by  the  Scrutators  as 
having  the  majority  of  votes  of  the  Fellows  present, 
for  filhng  the  offices  of  President,  Vice-Presidents, 
Treasurer,  Secretaries,  and  Council,  shall  then  be 
announced  from  the  Chair  as  elected  to  serve  for  the 
ensuing  year. 
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In  the  event  of  votes  being  recorded  for  the  same 
Candidate,  both  as  an  Officer  and  as  a  Member  of 
Council,  the  votes  recorded  for  him  as  an  Officer  shall, 
in  the  case  of  his  not  being  elected  an  Officer,  be  added 
to  those  recorded  for  him  as  a  Member  of  Council,  and 
the  total  number  of  votes  shall  be  counted  as  votes  for 
the  Council. 


VI. —  Of  the  President. 

The  President  shall  preside  at  the  Meetings  of  the 
Society  and  of  the  Council,  and  shall  regulate  the  order 
of  the  proceedings. 

No  Fellow  shall  be  elected  as  President  of  the  Society 
for  more  than  two  years  in.  succession,  but  he  may  be 
re-elected  after  the  lapse  of  one  year. 

In  case  of  a  casual  vacancy  the  Council  shall  name 
a  Vice-President  to  exercise  the  powers  and  perform 
the  duties  of  President. 


VII. —  Of  the  Vice-Presidents. 

In  the  absence  of  the  President,  the  Chan  shall  be 
occupied  by  one  of  the  Vice-Presidents,  or,  iu  the 
absence  of  any  Vice-President,  by  a  Member  of  Council 
or  some  other  Fellow. 

Fellows  who  have  filled  the  office  of  President  at 
any  time  since  the  formation  of  the  Society,  shall  be 
proposed  by  the  Council  for  election  as  Vice-Presidents, 
and  this  proposition  shall  be  renewed  every  year,  ex- 
ceptmg  when  any  such  Vice-President  is  again  nomi- 
nated to  the  Presidency.  There  shall  be  six  other 
Vice-Presidents  who  have  not  filled  the  office  of  Presi- 
dent, of  whom  two  shall  retire  from  the  Council  every 
year,  unless  one  of  the  outgoing  Vice-Presidents  be 
nominated  to  the  Presidency,  when  only  one  other  Vice- 
President  shall  retire. 

B 
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VIII.      Of  the   Treasurer. 

The  Treasurer  shall  receive  all  money  due  to  the 
Society,  and  shall  pay  such  sums  as  may  be  ordered  by 
the  Council.  He  shall  keep  an  account  of  such  receipts 
and  papnents,  m  which  donations  and  money  received 
for  composition  of  annual  payments  shall  be  entered 
separately  fi-ora  the  ordinary  revenues  of  the  Society, 
and  he  shall  produce  such  account  at  any  Meeting  ol 
the  Council,  when  required. 

The  Treasurer  shall  pay  the  moneys  received  by 
him  into  the  hands  of  the  Society's  banker,  retaining  a 
sum  not  exceeding  £100  for  the  payment  of  current 
expenses. 

The  Treasurer  shall,  on  the  fii'st  day  of  Januaiy 
annually,  send  to  every  Fellow  of  the  Society  who  has 
not  compounded  for  his  annual  contribution,  a  piinted 
copy  of  the  Intimation  contained  in  Xo.  3  in  the  Appen- 
dix ;  and  in  making  up  his  Accounts  in  the  month  of 
March  of  every  year  for  the  examination  of  the  Auditors, 
he  shall  present  a  list  of  all  Fellows  whose  subscriptions 
are  then  in  aiTear. 

At  the  second  Ordinary  Scientific  Meeting  of  the 
Society  in  February,  three  Auditors  shall  be  elected  by 
the  Society  by  show  of  hands,  unless  a  ballot  be  de- 
manded. They  shall  audit  the  Treasurers  Account, 
and  shall  forward  their  Repoi-t  to  the  Council  at  least 
one  week  before  the  Annual  General  Meeting  of  the 
Society.  They  shall  have  the  power  of  calling  for  all 
necessary  accounts  and  vouchers.  No  Member  of  the 
Council  shall  be  ehgible  as  an  Auditor. 


IX. —  Of  tite  Secretaries. 
There  shall  be  two  Secretaines  and  a  Foreign  Secre- 
tary.    The  duties  of  the  Secretanes  shall  be — 1st.  To 
attend,  one  or  both,  at  all  Meetmgs  of  the  Society  and 
of  the  Council.    2ud.  To  take  Minutes  of  the  proceedings, 
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and  to  read  them  at  the  ensniiig  Meeting.  3rd.  To  read 
all  Scientific  Communications  to  the  Society,  or  abstracts 
thereof,  that  are  not  read  by  their  respective  authors. 
4th.  To  address  to  every  person  elected  into  the  Society 
a  printed  copy  of  the  Letter  No.  2  in  the  Appendix, 
and  of  the  Obligation,  together  ^th  a  copy  of  the 
Bye-Laws  of  the  Society,  a  List  of  the  Fello's\'s,  and  a 
Card  announcing  the  days  on  which  the  Society  holds 
its  Meetings  duiing  the  Session.  5th.  To  prepare  and 
circulate  the  Balloting  Lists  of  the  Council.  Gth.  To 
conduct  the  home  correspondence  of  the  Society.  A 
book  shall  be  kept  in  the  charge  of  the  Secretaries, 
containing  a  copy  of  the  Charter  and  Laws  of  the 
Society,  with  the  form  of  Obhgation  to  be  subscribed 
by  each  Fellow.  The  several  duties  to  be  performed  by 
each  Secretary  to  be  arranged  by  the  Council. 

The  Foreign  Secretary  shall  conduct  the  foreigTi  cor- 
respondence of  the  Society. 


X. —  Of  the  Council. 

The  business  of  the  Society  shall  be  conducted,  by  a 
Council,  consisting  of  the  President,  the  Vice-Presidents, 
the  Treasurer,  the  Secretaries,  and  twelve  other  Fellows, 
not  fewer  than  eight  of  whom  shall,  at  the  time  of 
election,  be  resident  within  twenty  miles  of  London. 
Annually  four  of  the  twelve  ordinary  Members  of 
Council  (thi'ee  at  least  of  whom  must  be  resident  Mem- 
bers) shall  retire  fi'om  the  Council,  and  four  new 
Members  shall  be  elected  to  supply  theu*  places.  At 
all  Meetings  of  the  Council  five  shall  be  a  quorum. 

The  Council  shall  hold  their  Ordinaiy  Meetings  at 
least  once  a  month,  from.  November  to  June  inclusive, 
on  one  of  the  days  of  the  Ordinary  Scientific  Meetings 
of  the  Society.  Notice  of  the  time  of  holding  each 
Meeting  of  the  Council  shall  be  forwarded  by  one  of  the 
Secretaries  to  each  Member  of  the  Council  at  least  two 
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days  previous  to  that  on  whicli  such  Meeting  is  to  be 
held,  but  the  nou-receipt  of  such  notice  by  any  Member 
of  the  Council  shall  in  no  way  invalidate  the  pro- 
ceedings of  the  Meeting. 

Extraordinary  Meetings  of  the  Council  shall  be  called 
by  the  President  upon  a  requisition  to  him,  signed  by 
three  Members  of  the  Council,  or  at  his  own  discretion, 
when  he  shall  dii'ect  the  Secretaries  to  issue  summonses 
for  the  occasion. 

The  ordmary  mode  of  decision  on  questions  before 
the  Council  shall  be  by  show  of  hands,  unless  a  ballot 
be  demanded.  Any  Member  of  the  Council  who  shall 
be  personally  concerned  in  the  question  under  considera- 
tion, shall  reth-e  diu'ing  the  discussion  and  detennining 
of  the  same. 

At  the  Annual  General  Meeting,  the  President  shall 
present  a  Report  on  the  state  of  the  Society  during  the 
past  twelve  months. 

Before  any  new  Bye-Law,  or  alteration  of  the  existing 
Bye-Laws,  be  brought  before  the  Society  by  the  Council, 
it  shall  be  proposed  at  one  Meeting  of  the  Council,  and 
considered  and  approved  of  at  a  subsequent  Meeting. 

The  Council  shall  have  the  power  of  appointing  and 
of  removing  the  Assistant  Secretary,  Librarian,  Ciu'ator, 
or  other  paid  Ofl&cers  of  the  Society. 


XL — Ordinary  Scientijic  Meetings  of  the  Society. 

The  Ordinary  Scientitic  Meetings  of  the  Society 
shall  be  held  twice  in  every  month,  from  November  to 
June  inclusive,  except  in  the  month  of  January,  when 
the  Society  shall  meet  once  only ;  the  specific  days  and 
hours  ot  meeting  to  be  determined  by  the  Council. 
The  ordinary  coui'se  of  business  shall  be  as  follows, 
subject,  however,  to  the  control  of  the  Chaii-man  for  the 
time  being  : — 1st.  The  names  of  the  Visitors,  and  of  the 
Fellows  by  whom  they  are    introduced,   shall   be    an- 
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noimced  fi-om  the  Chair.  2nd.  The  Minutes  of  the 
proceedings  of  the  previous  Meeting  shall  be  read  and 
submitted  for  confirmation.  3rd.  New  Fellows  shall  sign 
the  obhgation  book,  and  shall  be  admitted  by  the  Chair- 
man. 4th.  Presents  made  to  the  Society  since  its  last 
Meeting  shall  be  announced  from  the  Chair.  5th.  The 
certificates  of  Candidates  for  election  shall  be  read. 
6th.  Scientific  communications  shall  be  read  and  dis- 
cussed. 7th.  The  titles  of  papers  ordered  for  reading 
at  the  next  Meeting  shall  be  announced. 


XII. — Annual  General  Meeting. 

An  Annual  General  Meeting  of  the  Society  shall  be 
held  on  the  30th  day  of  ]\Iarch,  at  eight  o'clock  P.M.  (or 
on  such  day  in  March  near  that  time  as  the  Council  may 
determine),  for  the  election  of  Officers  and  Council  for 
the  year  ensuing,  and  for  receiving  the  Report  of  the 
President  on  the  state  of  the  Society. 

Notice  of  the  Annual  General  Meeting  shall  be  given 
from  the  Chan*,  at  the  two  preceding  Ordinary  Scientific 
Meetings  of  the  Society,  and  also  upon  the  lists  of  the 
Ordinary  Meetings  which  are  forwarded  to  the  Fellows. 


XIII. — Extraordinary  Meetings  of  the  Society. 

An  Extraordinary  General  Meeting  of  the  Society 
shall  be  summoned  at  any  time  by  the  President,  on 
his  receiving  a  written  requisition  to  do  so  from  the 
Council,  or  from  twenty  Fellows  of  the  Society.  Notice 
shall  be  given  of  such  Meeting  at  a  previous  Ordinary 
Scientific  Meeting,  or  by  a  circular  addressed  to  all  the 
resident  Fellows.  The  President  shall  have  the  power 
of  calling  an  Extraordinary  General  Meeting. 
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XIV. —  Of  the  Reading  and  Publication  of  Scientific 
Papers. 

The  Secretary  shall  mark  upon  eacli  paper  sent  to 
him,  the  date  on  which  he  received  it  from  the  author, 
and  also  the  date  upon  which  it  was  read  to  the  Society. 
These  papers  shall,  as  far  as  expedient,  be  read  in  the 
order  in  which  they  are  received,  and  the  discussion  of 
each  paper  shall  immediately  follow  the  reading  thereof, 
unless  the  Chairman  for  the  time  being  shall  otherwise 
direct.  The  discussion  of  any  paper  may,  on  a  resolu- 
tion of  the  meeting  to  that  effect,  be  resumed  at  the 
following  Meeting.  Authors  may  read  then-  own  papers, 
by  permission  of  the  Chairman. 

All  papers  communicated  to  the  Society,  with  their 
illustrative  Drawings,  shall  become  the  property  of  the 
Society,  imless  stipulation  be  made  to  the  contrary; 
and  authors  shall  not  be  at  liberty,  save  by  permission 
of  the  Council,  to  publish  in  English  the  papers  they 
have  communicated,  mitil  such  papers,  or  abstracts  of 
them,  have  either  appeared  in  the  Journal  of  the 
Society,  or  have  been  returned  to  the  author. 

The  Journal  of  the  Society  shall  be  published  at 
intervals  to  be  determined  by  the  Council.  It  shall 
consist  of  such  of  the  papers  which  have  been  read  at 
the  Meetings  of  the  Society,  or  of  abstracts  of  them,  as 
the  Council  may  determine,  together  with  abstracts  of 
papers  published  in  other  Journals. 

If  any  paper  of  importance  is  communicated  dm-ing 
the  recess,  the  same  may  be  ordered  for  pubhcation  by 
the  Coimcil,  without  being  read  to  the  Society. 

The  authors  of  such  papers  as  may  be  published  by 
the  Society  shall  be  entitled  to  fifty  copies  of  each  of 
then-  own  papers,  free  of  expense. 


XV. — Library. 

The  books  in  the  possession  of  the  Society  shall  be 
allowed  to  circulate  among  the  Fellows  and  Associates, 
under  such  regulations,  and  with  such  excejjtions  as  the 
Council  may  deem  advisable. 


XVI. —  Common  Seal  and  Deeds. 

The  Common  Seal  of  the  Society  shall  remain  in  the 
custody  of  the  President.  Every  Deed  or  Writing  to 
which  the  Common  Seal  is  to  be  affixed,  shall  be  passed 
and  sealed  in  Council. 


APPENDIX. 


No.  1. 

CHEMICAL  SOCIETY. 

Certificate  of  a  Candidate  for  Election. 


Name 


Usual  Place  of  Residence 


Designation  or  Occupation_ 


-.2 

a 


being  desirous  of  admission  into  the  Chemcal  SOCIETY, 
we,  the  undersigned,  ])ropose  and  recommend  him  as  a  "proper 
person  to  become  a  Fellow  thereof 

Dated  this dai/  of 18 


From  Personal  Kno'W'ledge. 


From  General  Knowledge. 


Proposed  on 


To  he  Balloted  for  on_ 


Elected 


18 


President. 
*  Directions  for  filling  up  the  Certificate  are  giren  on  the  otlier  side. 
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Directions  for  filling  up  the  Certificate  of  a  Candidate. 

Under  "  Qualifications "  should  be  given  a  concise 
statement  of  the  Candidate's  contributions  to  Chemical 
Science,  as  Investigator  or  Author,  or  of  his  position 
and  past  experience  as  Lecturer,  Teacher,  Assistant  or 
Student,  or  in  connection  with  Analytical  or  Manu- 
facturing Chemistry. 

If  the  Candidate's  qualifications  are  not  included 
Tinder  any  of  the  above  heads,  the  reasons  for  his 
desiring  admission  to  the  Society  should  be  stated. 

The  Certificate  must  be  signed  by  five  or  more 
Fellows,  of  whom  at  least  tlwee  must  certify  their  recom- 
mendation ixora  personal  knowledge. 


No.  2. 
Letter  notifying  the  Election  of  a  Member. 


Sh', 


I  have  the  honour  to  inforni  you,  that  on  the 
day  of  you  were  elected  a 

Fellow  of  the  Chemical  Society.     I  herewith  transmit 
you  a  copy  of  the  Bye-laws,  &c 

According  to  the  Regulations  of  the  Society,  you 
are  required  to  return  the  accompanying  Obligation, 
duly  signed,  to  the  Secretary,  and  to  pay  the  Col- 
lector, the 
Admission  Fee  of  £4,  and  the  Annual  Contribution  for 
the  current  year,  £2,  before  admission.* 

I  have  the  honour  to  remain, 

Your  obedient  Servant, 

Secretary. 


*  In  the  case  of  Honorary  Members,  Foreign  Members,  and  Associatee, 
this  paragraph  will  be  omitted. 
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No.  3. 
Annual  Circular  Letter  of  Treasurer. 

January  1,  18 

Sir, 

I  have    the    houoiu*   to   inform    you    that   your 

Animal   Contribution   of   £ to   the   Chemical 

Society  for  the  year ,  is  due. 

Tf  paid  by  Post-Office  Order,  it  should  be  drawn  on 
the  Post-office,  London,  made  payable  to  the  Collector, 
and  enclosed  to  him  ( 


I  have  the  honour  to  be, 

Your  obedient  Servant, 

Treasurer 


No.  4. 


Annual   Circular  Letter  of  the    Treasurer  to  Fellows  who 
are  two  years  in  arrear  of  their  Suhscri'ptions. 

January  1,  18 
Sir, 

I  have  to  inform  you  that  your  Subscription  of 
£2  to  the  Chemical  Society  for  the  current  year  is  now- 
due,  and  that  you  are  also  in  arrear  of  your  subscription 

for  the  two  preceding  years   and . 

I  have  also  to  inform  you  that,  if  your  arrears, 
amounting  to  j6;4,  are  not  paid  on  or  before  the  30th  of 
March  next  ensuing,  you  will,  in  aciordance  with  the 
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IVtli  Bye -law,  cease  to  be  a  Fellow  of  the  Society,  and 
your  name  will  be  struck  ofi  from  the  list. 

Payments  can  be  made  by  Cheque  or  by  Post-office 
Order,  drawn  on  the  Post-office,  London,  in  favour  of 
the  Collector,  ,  Burlington  House,  Picca- 

dilly. 

I  am,  Sir, 

Your  obedient  Servant, 
Treasurer. 
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CATALOGUE 


OF 


THE  LIBRARY 


THE  CHEMICAL   SOCIETY. 


LONDON: 

HARRISON    AND    SONS,    ST.    MARTIN'S    LANE. 
I^riirtirs  in  #rMiiarg  ta  '§tx  pajcsfg. 

1874. 


REGULATIONS. 


1.  The  Library  is  open  for  consultation  and  for  the  issue 
and  return  of  books,  daily,  between  the  hours  of  lo  and  5, 
and  on  Monday  and  Thursday  evenings,  from  7  to  9. 

2.  No  books  are  issued  without  a  voucher,  to  be  left  with 
the  oflB.cer  in  attendance. 

3.  Members  are  not  allowed  to  have  more  than  Six  volumes 
at  a  time  from  the  Library,  without  special  permission  obtained 
from  the  Librarian,  nor  to  retain  a  book  for  a  longer  time 
than  fourteen  days.  But  when  a  book  is  returned  by  a  Fellow, 
it  may  be  borrowed  by  him  again,  provided  it  has  not  been 
bespoken  by  any  other  Fellow.  Books  which  have  been 
bespoken  shall  circulate  in  rotation,  according  to  priority  of 
application. 

4.  The  Sciei^-tific  Journals  are  not  to  be  cieculated  until 
the  volumes  are  completed  and  bound. 

5.  Fellows  retaining  books  longer  than  the  time  specified 
shall  be  subject  to  a  fine  of  Sixpence  per  week  for  each 
volume. 

6.  The  books  which  have  been  issued  shall  be  called  in  by 
the  Librarian  twice  a  year,  and  in  the  event  of  any  book  not 
being  returned  on  such  occasion,  the  Fellow  to  whom  it  was 
last  issued  shall  be  answerable  for  it,  and  may  be  required  to 
replace  it  if  lost. 


B  2 


CATALOGUE. 


Abel  and  Bloxam.     Handbook  of  Chemistiy,  Theoretical, 
Practical,  and  Teclinical.     8vo.     London,  1854. 

Academia   (Real)   de   Ciencias  de  Madrid :    Memorias.     4to. 
3*  Serie.     Tomos  i — 6.     (1850-1863). 

Resumen  de  las  Actas.     8vo.     1850-1,    1851-2,  and 

1852-3. 

Academy  of  Natural  Sciences  of  Philadelphia :  Proceedings, 
8vo.     Philadelphia. 


Vol.  VII.  (1855).  Nos.  8,  9,  10, 
II,  12. 
VIII.   (1856). 
IX.   (1857). 
X.  (1858). 


Vol.  XI.  (1859).  Nos.  I  to  20,  and 
24  to  27. 
(1862).  Nos.  7  to  12. 
(1863),  (1864). 
(1868—1872). 


Accademia  delle   Scienze  dell'  Istitnto  di  Bologna :  Memorie. 
4to. 


Tomo    VII.— 1856. 

„     VIII.— 1857-8. 

IX.— 1859. 

X.— 1860. 

XL— 1861. 

„      XII.— 1862. 

2™^  Serie. 

I.— 1862. 
II.— 1862. 
III.— 1863. 
IV.— 1864-65. 


Tomo 


v.— 1865-66. 

VI.— 1866. 

VII.— 1867. 

VIII.— 1 868. 

IX.— 1869. 

X.--1870. 

3*  Serie. 

I.  — 1871. 

II.— 1872. 

III.-  1873 


Continued. 

Indici  general!,  1850-1861.     4to.     Bologna,  1864. 

Rendiconti.       8vo.       1855-1865,    1865-66,    1866  67, 

1867-68,  1868-69,  1869-70,  1870-71,  1871-72,  1872-73 
— continued. 

Adler  (J.).  Nouveau  Precede  d' Extraction  du  Jus  de 
Betteraves.     8vo.     Bruxelles,  1869 

Agricolae  (Georgii)  De  Re  Metallica,  Libri  XIL  Ejus- 
dem,  de  Animantibus  Subterraneis  Liber,  cum  Indicibus 
diversis.     Folio.     Basiled  Helvet.,  162 1. 
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Aikin  (A.  and  C.  B.).  A  Dictionary  of  Chemistry  and 
Mineralogy,  witli  an  account  of  the  processes  in  many  of 
the  most  important  Chemical  Manufactures ;  to  which 
are  added  a  description  of  Chemical  Apparatus,  and 
various  useful  Tables  of  Weights  and  Measures,  Chemical 
Instruments,  &c.  Illustrated  with  fifteen  Engravings. 
2  Vols.     4to.     London,  1807. 

Akademie  (kaiserliche)  der  AVisseuschaften  in  Wien  : 

Almanach.     1855,  1S56,  1858,  1859.     8vo. 

Denkschrifteu.   (Mathematisch-natnrwissenschaftliche 

Classe.)     4to.     AVien. 


Band 


I — 1S50. 

2 — 1 85 1. 

3,  4—1852. 

5—1853. 

6,  7,  8—1854. 

9,  10—1855. 

II— 1856. 

12,  13  wanting. 

14-1858. 
15,  16  wanting. 
17—1859. 
18—1860. 


Band  19 — 1S61. 
20 — 1862. 
21 — 1863. 
22,  23 — 1864. 
24 — 1865. 
25—1866. 
26-1867. 
27—1868. 
28—1869. 
29 — 1870. 
30^1871. 


Continued. 


Tafeln  zu  den  Denkschrifteu  (1850).     4to. 

Die  feierlichen  Sitzungen.     29.  Mai  1852,  1859,1861. 


Svo. 


—  Festrede  bei  der  feierlichen  Uebernahme  des  ehemali- 
gen  Universitats-Gebaiides  durch  die  k.  Akad.  der 
Wissenschaften,  gehalten  am  29.  October  1857,  von 
Dr.  Theodor  Georg  von  Kurajan.     4to.     Wien. 

—  Sitzungsberichte.  (Mathematisch-naturwissenschaft- 
liche  Classe.)     Svo.     Wien. 


Bande  4,    5 — 1S50. 

6,     7 — 1 85 1. 

8,    9—1852. 

10,  II — 1S53. 

12,  13,  14— 1S54. 

15,  16,  17,  18—1855. 

19,  20,  21 — 1856. 

22,  23 — wanting. 

24  (Heft  3,  Mai),  1S57. 

25  (Heft  I,  Juni),  1S57. 

26— 1S57. 

27  (Heft  I,  Nov.).  1857. 

28-1858^ 


Bande    29 — 1858. 

30  (Nos.  13,  14)— 1858. 

31  to  34  wanting. 

35  (Nos.  ic,  II,  12). 

36,  37>  38,-1859- 

39,  40,  41,  42 — 1860. 

43,  44— 1S61. 

45,  46 — 1862. 

47,  48—1863. 

49>  50—1864. 

51,  52—1865. 

53.  54—1866. 

55,  56—1867. 

Continued. 
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Akademie  (kaiserliche)  derWissenschaften  inWien — continued. 
Sitzuno-sberichte.      ite  u.  2te  Classe. 


Bande  57,  58—1868. 
59,  60 — i86g. 
61,  62 — 1870. 


Bande  63,  64 — 1871. 
65,  66 — 1872. 
67,  68—1873. 

Continued. 


Register   zu    den    Sitzungsberlcliten.       Bande    i-io, 

11-20,  21-30,  33-50,  51-60,  61-64. 

Akademie    (koniglich  -  bayerische)     der    Wissenschaften     in 
Miincben. 


—  Abhandlungen    (Mathematisch-physikalische  Classe). 

4  to. 


Band  i — 1829-30. 
2— 1831-36. 
3—1837-43. 
4 — 1844-46. 
5—1847-49. 


Band     6 — 1S50-52. 

7—1853-56. 

8—1857-60. 

9 — 1861-62. 

10—1866. 


—  Abhandlungen  der  naturwissenschaftlichen  und  tech- 
nischen  Commission  derselben.  Erster  Band.  8vo. 
Miinclien,  1857. 

— ■  Almanach,  1855-1859.      i2mo. 

—  Festreden,  u.  s.  w.     4to. :— 


Bauernfeind    (Dr.    C.    M.).      Die   Bedeutung   moderner 

Gradmessungeu ;  25.  Juli  1S66. 

Christ  (W.).     Von  der  Bedeutung  der  Sanskritstudicn  fiir 


die  griechisclie  Philologie  ;  28.  Miirz  1 866. 

Hermann  (F.  B.  W.).    Ueber  den  Anbau  und  Ertrag  des  Bodcns 

im  Konigreiche  Bayern.     28.  Marz  1857. 

Ueber  die  Gliederung  der  Bevolkerung  des  Ivouigreiclis 


Bayern.  (Festrede  vorgetragen  in  der  koniglichen  Akademie  der 
Wissenschaften  zu  Miinchen,  am  28.  November  1855,  zur  Feier  des 
Greburtsfestes  Sr.  Majestiit  des  Konigs.) 

—  Kiihn  (Carl).  Ueber  das  Klima  yon  Miinchen  (Festrede 
vorgetragen  an  der  offeutlichen  Sitzung  der  konighch-bayerischen 
Akademie  der  Wissenschaften  zu  Miinchen,  zur  Feier  ihres  fiinf-und- 
neunzigsteu  Stiftungstages,  am  28.  Marz  1854)  ;  mit  einem  Anhange 
"  den  Gang  der  Witterungs  -  Elements  in  der  Umgebung  von 
Miinchen,"  enthaltend. 


8  CATALOGUE   OF   THE   LIBRARY   OF 

Akademie     (koniglich-bayerische)      der    Wissenschaften    in 
Miinclien  :  Festreden,  u.  s.  w, — continued: 

Lamont  (Dr.).     Denkrede  auf  die  Akademiker  Dr.  Thaddaus 

Siber  und  Dr.  George  Simon  Ohm.  (Im  Auszuge  vorgetragen 
in  der  offentlichen  Sitzung  dcf  konigL-bayeriscbcn  Akademie  der 
Wissenschaften  zxi  Miinc-hen,  zur  Feier  ihres  sechs-und-neunzigsten 
Stiftungstages,  am  28.  Miirz  1855.) 

■   Liebig    (Justus    v.).     Eede  in   der   offentlichen   Sitzung   der 

konigl.-bayerischen  Akademie  der  Wissenschaften  zu  Miinchen,  am 
28.  llarz  i860. 

am  28.  XoT.  1S61. 

am  28.  Xov.  186^. 


am  28.  i]arz  1862,  zur  Feier  ihres  104ten  Stiftungs- 


•  Die  Entwiekelung  der  Ideen  in  der  Xaturwissen- 

schaft.     (Rede  am  25.  Juli  1866.) 

—  Martius  (C.  F.  P.  von)  Denkrede  an  Alexander  von  Humbolt. 
(Vorgetragen  in  der  offentlichen  Sitzung  der  konigl.-baverischen 
Akademie  der  Wissenschaften,  am  28.     Marz  1856.) 

—  Martius  (Dr.  C.  F.  P.  ron).  Erinnerung  an  ilitglieder  der 
koniglich-baverischen  Akademie  der  Wissenschaften :  eine  Rede 
vorgetragen  am  29.  Marz  1859. 

Zum  Gedachtniss  an  Jean-Baptiste  Biot.    (28.   Miirz 

1S62.) 

—   Denkrede  auf  Joliaun  Andreas  tou  Wagner,  am  28. 

XoT.  1S62. 

—  Meissner  (C.  F.).  Deukschrift  auf  C.  F.  Ph.  von  Martius. 
1S69. 

—  Siebold.     Parthenogenesis,  1862. 

—  Thiersch  (Friederich  von).  Rede  in  der  offentlichen  Sitzung 
der  konighchen  Akademie  der  Wissenschaften  zu  Miinchen,  am  28. 
^liirz  1855,  zu  ihrer  96ten  Stiftungsfeier. 

L'eber  die  Grenzscheide  der  Wissenschaften.       (Rede  in 


der  offentlichen  Sitzung  der  konighchen  Akademie  der  Wissenschaf- 
ten zu  Miinchen,  am  28.  November  1855.) 

Ueber  konigliche   Massnahmen   fiir   das    Gedeihen   der 


Wissenschaften  ;  28.  Xovember  1857. 

Yogel    (A.,  jun.).      Ueber    den    Chemismus     der    Yegetation. 

(Festrede  zur  Yorfeier  des  G-eburtstages  Seiner  Majestat  Maxundian 
II.,  Konig  von  Barem,  gehalten  in  der  offeutUchen  Sitzung  der 
konigUch-barerischen  Akademie  der  Wissenschaften,  am  27.  Xovem- 
ber  1S52.) 
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Akademie  (koniglich-bayerisclie)  der  Wissenschaften  in 
Miinchen:  Festreden,  u.  s.  w. — continued^: 

(Yog el,  A.,  jun.)  Ueber  die  Entwickelung  der  Agricultia-chemie, 

24.  Juli  1869. 

Monumenta  Secular ia  :  herausgegeben  von  der  Akade- 
mie zur  Feier  des  hundertjahrigen  Besteliens,  am  28. 
Marz  1859. 

Sitzungsbericlite.     8vo.      1860-1873.     Continued. 

Albany  Institute:  Transactions,  Vols.  4,  5.  8vo.  Albany, 
1866-1867. 

Alcock.  On  Chlorurets  and  Disinfecting  Agents.  8vo. 
London,  1827. 

Allen  and  Babington.  Syllabus  of  a  Course  of  Cliemical 
Lectures  read  at  Guy's  Hospital.     8vo.     London,  1802. 

Allen,    Bostock,   and   Aikin.       Syllabus   of    a    Course   of 
/     Chemical   Lectures   delivered  at   Gruy's    Hospital.      8vo. 
London,  1822. 

Almanacb,  sec  Akademie. 

American  Journal  of  Science  and  Arts.     8vo.     Newhaven. 


Second  Series : 

Yols.  I,    2 — 1846. 

3,    4-1847. 

5,    6—1848. 

7,    8—1849. 

9,  10—1850. 
II,  12 — 1S51. 
13,  14—1852. 
15,  16—1853. 
17,  iS— 1854. 
19,  20 — 1855. 
21,  22 — 1S56. 
23,  24— 1S57. 
25,  26—1858. 

Third  Series : 

Vols.   I,  2 — 187 1. 
3,  4—1872. 


Vols.  27,  28 — 1859. 
29,  30 — 1860. 
31,  32—1861. 
33,  34—1862. 
35,  36— 1S63. 
37.  38-1864. 
39,  40—1865. 
41,  42 — 1866. 
43,  44—1867. 
45,  46—1868. 
47,  48 — 1869. 
49,  50—1870. 

Continued. 


Vols.   5,  6-1873. 


American  Pharmaceutical  Association :    Proceedings. 
8vo.     Philadelphia. 


Continued. 
1862. 
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American  Philosophical  Society :  Proceedings.  8vo.  Phi- 
ladelphia, 1850-1856;  i860,  1861,  1863,  1864,  1866, 
1873- 

Transactions.      Vols.     12,     13.       4to.       Philadelphia. 


1862-1865.     New  Series:  Vol.  15.     (1873.) 

Anderson  (Thomas).    Elements  of  Agricnltural  Chemistry. 
Small  8vo.     i860. 


Angstrom    (A.    J.). 
4to. 


Recherches   sur   lo   Spectre  Solaire. 


Atlas.     Folio.     Berlin.      1869. 

Annalen  (Crell's  Chemisch.e),  seeCrell. 

Annalen  der  Chemie  nnd  Pharmacie,  herausgegeben  von 
Friedrich  W5hler  and  Justus  Liebig.  8vo.  Heidel- 
bero'. 


Bande  i,  2,  3,  4 — 1832. 

5,  6,  7,  8-1833. 

9,  10,  II,  12 — 1834. 
13,  14,  15,  16—1835. 
17,  18,  19,  20 — 1836. 
21,  22,  23,  24 — 1837. 
25,  26,  27,  28- 1S3S. 
29>  30,  31.  32—1839. 
33.  34,  35.  36—1840. 
37,  38,  39.  40—1841. 


Bande  41,  42,  43,  44 — 1842. 
45.  46,  47,  48—1843. 
49.  50,  51,  52—1844- 
53,  54.  55.  56—1845. 
57.  58,  59.  60—1846. 
61,  62,  6^,  64 — 1847. 
65,  66,  67,  68—1848. 
69,  70,  71,  72 — 1849. 
73.  74,  75,  76—1850. 


IS5I. 

Bande 

113. 

114, 

"5. 

N.R. 

37. 

38, 

39. 

1852. 

N.R. 

"7, 

41, 

iiS, 
42, 

"9. 
43. 

1853- 

121, 

122, 

123, 

N.R. 

45. 

46, 

47, 

1854. 

N.R. 

125, 
49. 

126, 
50, 

127, 
51. 

1855. 

N.R. 

129, 
53. 

130, 
54, 

131, 

55, 

1856. 

N.R. 

57. 

134, 

58, 

135, 
59. 

1857. 

N.R. 

137, 
61, 

138, 
62, 

139. 
63, 

1858. 

N.R. 

141, 
65, 

142, 
66, 

143, 
67, 

1859. 

145. 

146, 

147, 

N.R. 

69, 

70, 

71, 

Annalen  der  Chemie  und  Pharmacie.  Xeue  Reihe,  heraus- 
gegeben von  Friedrich  Wohler,  Justus  Liebig,  und 
Hermann  Kopp.     Svo.     Leipzig  und  Heidelberg. 

'.'ohseo. 
40  i 

120  /   cr 

"i  j  '^- 

Ml  .863. 

^^^^ '  1864. 


Bande 

77, 

78, 

79, 

80) 

N.R. 

I, 

2, 

3, 

4I 

81, 

82, 

83, 

84/. 

N.R. 

5, 

6, 

7, 

8\ 

85, 

86, 

87, 

88/ 

N.R. 

9, 

10, 

II, 

12  i 

89. 

90, 

91, 

92  ( 

N.R. 

13, 

14, 

15, 

16  i 

93, 

94. 

95, 

96  ( 

N.R. 

17, 

18, 

19, 

20  ) 

97, 

98, 

99, 

100 

N.R. 

21, 

22, 

23, 

24  ; 

lOI, 

102, 

103, 

104 

N.R. 

25, 

26, 

27, 

28 1 

105, 

106, 

107, 

108 1 

N.R. 

29, 

30, 

31, 

32  \ 

109, 

no, 

III, 

112 ) 

N.R. 

33' 

34, 

35, 

36! 

56 
'tl\.m. 

'i^ !  1868. 
72 


Supplement-band e,  i — 8.     (1861-1871.) 


—  Aiitoren  tind  Sach-Register  zu  den  Banden  i — 
116: — bearbeitet  von  Dr.  G.  C.  Wittstein.  8vo. 
Leipzig  und  Heidelberg.     1861. 

—  Autoi'en  und  Sach-Register  zu  den  Banden  1 17-164 


und  den  Supplement-biinden  i — 8  (1861 — 1872)  bear- 
beitet von  Fredricli  Karl.  8vo.  Leipzig  und  Heidel- 
berg.    1874. 

Annaleu  der  Physik  und  Cheniie :   lierausgegeben  von  J.  C. 
Poggendorff.     8vo.     Leipzig. 


Cande  i, 

2, 

3—1824. 

Biinde  79, 

80, 

81—1850. 

4> 

5, 

6—1825. 

82, 

83, 

84—1851. 

7, 

8, 

9—1826. 

85, 

86, 

87—1852. 

10, 

II, 

12 — 1827. 

88, 

89, 

9<^i853- 

13, 

14, 

15— 1S28. 

91, 

92, 

93—1854. 

16, 

17, 

18 — 1829. 

94, 

95, 

96—1855- 

19, 

20, 

21 — 1830. 

97, 

98, 

99—1856. 

22, 

23, 

24—1831. 

100, 

lOI, 

102 — 1857. 

25> 

26, 

27—1832. 

103, 

104, 

105 — 1858. 

28, 

29, 

30-1833. 

106, 

107, 

108 — 1859. 

3i> 

32, 

33—1834. 

109, 

no. 

Ill— 1S60. 

34, 

35, 

36-1835. 

112, 

"3, 

114 — 1861. 

37, 

38, 

39—1836. 

115, 

116, 

117 — 1862. 

40, 

41, 

42—1837. 

118, 

119, 

120 — 1863. 

43, 

44, 

45-1838. 

121, 

122, 

123 — 1864. 

46, 

47, 

48—1839. 

124, 

125, 

126— 1S65. 

49, 

50, 

51 — 1840. 

127, 

128, 

129 — 1866. 

52, 

53, 

54—1841. 

130, 

131, 

132 — 1867. 

55, 

56, 

57—1842. 

133, 

134, 

135—1868. 

58, 

59, 

60 — 1843. 

136, 

137, 

138 — 1869. 

61, 

62, 

63—1844. 

139, 

140, 

141 — 1870. 

64, 

65, 

66—1845. 

142, 

143, 

144 — 1871. 

67, 

68, 

69 — 1846. 

145, 

146, 

147—1872. 

70, 

71, 

72—1847. 

148, 

149, 

15(^1873. 

73, 

74, 

75-1848. 

151, 

152, 

153—1874- 

76, 

77, 

78—1849. 

Continued 

Annales  de  Chimie,  on  Recueil  des  Memoires  concernant  la 
Cliimie  et  les  Arts  qui  en  dependent,  et  specialement  la 
Pharmacie.     8vo.     Paris.     55  tomes  (i  789-1805). 

Tomes     i,  2,     3 — 1789. 

4,     5,  6,     7—1790. 

8,     9,  10,  II — 1791. 

12,  13,  14,   15—1792. 

16,  17,  I S— 1793. 

19,  20,  21,  22,  23,  24 — 1797    ou     An  V. 


25, 

26, 

27—1798    , 

VI 

28, 

29, 

30, 

31—1799    , 

VII 

32, 

33. 

34, 

35 — iSoo    , 

VIII 

36, 

37, 

■3S, 

39—1801     , 

IX 

40, 

41, 

42, 

43—1802     , 

X 

44, 

45, 

46, 

47—1803    , 

XI. 

48, 

49, 

50, 

51 — 1804    , 

XII 

52, 

53, 

54, 

55—1805     , 

XIII 

Table.     Tomes  1—30,  An  IX  (1801). 

Annales  de  Cliimie  et  de  Physique.     8vo.     Paris. 


Deuxieme  Serie : 

Tomes  i,  2,  3 — 1816. 

4,  5,  6— 1817. 

7,  Sj  9 — iSiS. 

10,  II,  12 1S19. 

13,  14,  IS— 1S20. 

16,  17,  18 — I82I. 

19,  20,  21 — 1822. 

22,  23,  24—1823. 

25,  26,  27 1824. 

28,  29,  30 1S25. 

31,  32,  33— 1S26. 

34,  35,-  36— 1S27. 

37,  38,  39-1S28. 

40,  41,  42 — 1S29. 


Tomes  43,  44,  45—1830. 

46,  47,  48—1831. 

49,  50,  51—1832. 

52,  53,  54—1833. 

55-  56,  57—1834- 

58,  59,  60—1835. 

61,  62,  63 — 1836. 

64,  65,  66 — 1837. 

67,  68,  69—1838. 

70,  71,  72—1839. 

73,  74,  75—1840. 
Tables  :    Tomes     1-30. 

„  31-75- 
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Annales  de  Chimie  et  cle  Physique — continued  : 


Troisieme  Serie 


Tomes 


I,  2,  3 — 1841. 

4,  5,  6 — 1842. 

7,  8,  9—1843- 

10,  II,  12 — 1844. 

13,  14,  15—1845. 

16,  17,  iS — 1846. 

19,  20,  21 — 1847. 

22,  23,  24 — 1848. 

25,  26,  27 — 1849. 

28,  29,  30 — 1850. 


;i>  32, 


-iSu. 


34,  35.  36—1852- 


Tomes  37,  38,   39—1853. 

40,  41,  42—1854. 

43,  44,  45—1855. 

46,  47,  48 — 1856. 

49.  50.   51—1857- 

52,  53,  54—1858- 

55.  56,  57—1859. 

58,  59,  60 — 1860. 

61,  62,  63 — 1861. 

64,  65,  66— 1S62. 

67,  68,  69—1863. 


—  Tables  Analytiques.     Tomes  31-69.     (1851-1863.) 

Quatrieme  Serie : 

Tomes  16,   17,   18 — li 


Tomes     i,  2,  3 — 1864. 

4,  5,  6 — 1865. 

7,  8,  9-1855- 

10,  II,  12 — 1867. 

13,  14,  15 — 1868. 


19,  20,  21 — 1870. 
22,  23,  24 — 1871. 
25,  26,  27 — 1872. 
28,  29,  3CK-1873. 

Continued. 


Cinquieme  Serie : 


Tomes  i,    2,  3 — 1874. 


Annales  des  Mines,  ou  Recneil  de  Memoires  sur  I'Exploita- 
tioii  des  Mines  :  redigees  par  les  Ingenieurs  des  Mines. 
Paris.     Quatrieme  Serie.     8vo. 


Tomes     i,     2 — 1842. 

Tomes 

II, 

12—1847. 

3,     4—1843. 

13, 

14—1848. 

5,     6 — 1844. 

15, 

16 — 1849. 

7,     8-1845. 

17, 

18—1850. 

9,   10 — 1846. 

Cinquieme  Serie.     8vo 

Tomes     i,     2 — 1851. 

Tomes 

13, 

14—1857. 

3,     4—1852. 

15, 

16—1858. 

5,     6-1853. 

17, 

18—1859. 

7,     8-1854. 

19. 

20 — 1860. 

9,   10 — 1855. 

21, 

22—1861. 

II,   12 — 1856. 

cj-    -^         e'   • 

oixieme  oerie  z 

Tomes     i,     2 — 1862. 

Tomes 

II, 

12—1867. 

3,     4—1863. 

13. 

14—1868. 

5,     6—1864. 

15, 

16—1869. 

7,     8— 1865. 

17, 

18—1870. 

9,.  10 — 1866. 

19, 

20 — 1871. 

Septieme  Serie : 

Tomes     i,     2 — 1871. 

Tomes 

3. 

4—1872. 
Coniinued 
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Auiuiks  tics  Mines,  &c.     Lois,  Decrets  ct  Arretes. 


Tomes  i  — 1852. 
2-1853. 
7-1858. 

Sixieme  Serie : 

Tomes  i— 1862. 
2—1863. 
3 — 1864. 
4—1865. 

Scptieme  Serie : 

Tome     I— 1871. 


Tomes     8—1859. 

9 — 1800. 

10 — 1861. 


Tomes  5 — 1866. 
6 — 1867. 
7—1868. 


Tome 


-1872. 


Continued. 


Annals  of  Electi-icity,  see  Sturgeou. 


Annals  of  Philosophy,  by  Thomas  Thompson,  M.D. 
London. 


8vo. 


Vols. 


I,  2 — 1813. 

3,  4— 1814. 

5,  6— 1815. 

7,  8—1816. 


Vols 


9,  10 — 1817. 

II.  12— 1818. 

13,  14— 1819. 

15,  16 — 1820. 


Annuaire  de  I'Academie  Royale  des  Sciences,  des  Lettres 
et  des  Beaux-Arts  de  Belgique.  8vo.  Bruxelles. 
9  tomes.     Bruxelles,  1853-1859,  1866,  1871-1874. 

Annuaire  de  Chimie,  par  E.  Millon  et  J.  Nickles,  for  1851. 
8vo.     Paris. 

par  E.  Millon  et  J.  Reiset,  1845,  1846,  1847,  1848, 


1849,  1850.     8vo.     Paris. 

Annual  Report  of  the  Progress  of  Chemistry  and  the  Allied 
Sciences:    by   Liebig   and   Kopp.      Edited  by  A.    W. 
Hofmann,  Ph.D.,  and  Warren  De  la  Rue,  Ph.D.    8vo. 
London.     Vols,  i,  2,  for  1847  and  184S. 
Vol.  3— 1S49.  Vol.  4— 1S50. 

Aphorism  (Chym.).  One  hundred  and  fifty-three  Chymical 
Aphorisms,  briefly  containing  whatsoever  belongs  to  the 
Chymical  Sciences.  Done  by  the  labour  and  study  of 
Eremita  Suburbanus.     16mo.     London,  1688. 

Arcana  Philosophica ;  or,  Chymical  Secrets,  containing  the 
noted  and  useful  Chymical  Medicines  of  Drs.  Wil.  and 
Rich.  Rossell,  Chymists.     i2mo.     Lond.,  1697. 

Archer    (W.    H.)       Statistical   Notes   of    the    Progre.ss    of 
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Victoria,   from    tbe    foundation   of    the    colony.       First 
Series.     Parts  i,  2  (1835-1860.) 

Archer  ("W.  H.).  Statistical  Register  of  Victoria,  from 
the  fomidation  of  the  Colony ;  with  an  Astronomical 
Register  for  1835. 

The  Victorian  Government  Prize  Essays  (i860). 

Catalogue  of  the  Victorian  Exhibition  of  1861. 

Die  Colonic  Victoria  in    Australien,  ihr  Fortschritt, 

ihre  Hiilfsqnellen,  und  ihr  physikalischer  Charakter. 

Essais  divers  servant  d' Introduction  au  Catalogue  des 

Produits  de  la  Colonic  de  Victoria. 

Archives  of  Dentistiy,  edited  by  E.  Truman.  Vol.  i.  8vo. 
London,  1865. 

Archives  Neerlandaises  des  Sciences  exactes  et  naturelles : 
redigees  par  E.  H.  v.  Baumhauer.  8vo.  7  Tomes. 
La  Haye,  1866-1872.  Continued. 

Archives  des  Sciences  Physiques  et  Naturelles  (Xouvelle 
Periode).  Tomes  XXVII— XXXIII  (1867,  1868).  8vo. 
Geneve. 

Arendt  (R.).  Lehrbuch  der  Anorganischen  Chemie.  Svo. 
Leipzig,  1868. 

o  o 

Arsberattelse  om  Framstegen  i  Kemi  under  Ar  1847,  afgifvcn 
till  Kongl.  Vetenskaps-Akademiens,  af  L.  F.  Svanberg. 
Svo.     Stockholm,  1849. 

Ashley  (J.  M.).  The  Relations  of  Science.   i2mo.  Cambridge, 

Astrononomical  Society  (Royal)  :  Memoirs.  Vols.  28 — 30 
(1858-1872).     4to.     London. 

Monthly  Notices.     Svo.     Vols.  20 — 28(1860-1868). 

Continued. 

Atkinson,  see  Ganot. 

Attfield  (John).  Chemistry,  General,  Medical,  and  Phar- 
maceutical. Svo.  London.  ist  edition,  1869  ;  2nd 
edition,  1872. 


10  CATALOGUE   OF   THE   LIBRARY   OF 

Attfield  (John).  Clicmistry,  Medical  and  Pharmaceutical. 
8vo.     London,  1869. 

The  Atlantic  Telegraph  :  a  Descriptive  History.  Published 
by  order  of  the  Directors  of  the  Company.  Svo.  Lou- 
don, 1857. 

Atlantis  ;  or.  Register  of  Literature  and  Science  of  the  Catholic 
University  of  Ireland.     8vo.     Lond.,    1S58,   1859,   i860. 

Aucrbach  (C).  Das  Anthracen  and  seine  Dcrivate.  8vo 
Berlin,  1S73. 


B. 


B .     L'Art  de  peindre  et  d'imprimer  les  Toiles,  uu  grand 

et  en  petit  Teint.     8vo.     Paris,  iSoo. 

Babington  (William,  M.D.,  and  William  Allen,  F.L.S.). 
A  Syllabus  of  a  Course  of  Chemical  Lectures  read  at 
Guy's  Hospital.     Svo.     London,  1802. 

Ball 6  (M.).  Das  Naphthaliu  und  seine  Derivate.  Svo. 
Braunschweig,  1870. 

Bancroft  (E.,  M.D.).  Experimental  Researches  concerning 
the  Philosophy  of  Permanent  Colours.  Vol.  I.  Svo. 
London,  1794.  2  vols.  Svo.  Loudon,  1S13.  (Two 
copies.) 

Barbae  (Alphonse).  Metallurgie.  Tomes  i  and  2.  Paris, 
1751- 

Barreswil  (Ch.).  Repertoire  de  Chimie  appliquee  {see  Re- 
pertoire) . 

Barreswil  (Ch.)  et  A.  Girard.  Dictionnaire  de  Chimie 
Industrielle.     Tome  i.     Svo.     Paris,  1861. 

Barff(F.  S.).  Elementary  Chemistry.  Small  Svo.  London 
Paris,  and  New  York. 

Bastenaire-Daudenart  (F.).  L'Art  de  la  Vitrification,  ou 
Traite  elementaire  de  la  Fabrication  du  Verre.  Svo. 
Paris,  1825. 
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Bataafsch    Genootschap.       Nieuwe   Verliaudelingen   van   het 

Bataafsch  Genootscliap  der  proefondervindelijke  Wijsbe- 

geerte  te  Rotterdam.     4to.     Rotterdam,  1865. 

Twaalfde  Deel.     Tweede  Stuk.     Sur  les  Theories  de  la  Lumiere,  de  la 

Chaleur,  de  I'Electricite  et  du  Magnetisme  :  par  Adrian-Joseijh 

Docq. 

Derde  Stuk.    Entstehimg  der  Milclisaft-gefasse  und  deren 

Stellung  in  darn  Grefassbundel-Systeme  der  milcliendeu  Gewaclise  -. 
von  Dr.  Leopold  Doppel. 

Bayen.     Opuscules  cliimiques.     Tom.es  i  et  2.     An  VI  de  la 

Republique.     Paris.     i2mo. 
Beccaria  (Father  Giam.batista).     Treaties  upon  Artificial 

Electricity,  and  on  the   Electricity  of  the  Atmosphere. 

Translated  from  the  Italian.     4to.     London,  1766. 

Becquerel  (E.).  La  Lumiere,  ses  Causes  et  ses  ESets. 
2  tomes.     8vo.     Paris,  1867. 

Becquerel  (M.).  Traite  experimental  de  I'Electricite  et  du 
Magnetisme,  et  de  leurs  Rapports  avec  les  Phenomenes 
natnrels.     Vols,  i  to  7.     8vo.     Paris,   1834. 

Beddoes  (Charles).  The  Chemical  Essays  of  Charles 
William  Scheele.  Translated  fi-om  the  Transactions' 
of  the  Royal  Academy  of  Sciences  at  Stockholm,  with 
additions.     8vo.     Loudon,  1786. 

Bell  (I.  L.).  The  Chemical  Phenomena  of  L'on  Smelting. 
8vo.     London,  1872. 

Bellucci  (C).     Suir  Ozono.     8vo.     Pi*ato,  i86g. 

Bergmann  (Sir  Torbern).  Physical  and  Chemical  Essays. 
Translated  by  Edmund  Cullen,  M.D.  ;  with  Notes 
and  Illustrations  by  the  Translator.  2  vols.  8vo.  London, 
1788.      (Two  copies.)     Also  3  vols. 

Essays,  Physical  and  Chemical.     8vo.    London,  1791. 

Dissertation  on  Elective  Attractions.     Translated  by 

Dr.  Beddoes.     London,  1785. 

Bergues.     L'Art  du  Teinturier.     i2mo.     Paris,  1827. 
Berichte   der   deutschen  chemischen  Gesellschaft  zu  Berlin. 
8vo.     1868. 
Band 


I— 1868. 

Band     5—1872. 

2—1869. 

6-1873. 

3—1870. 

7—1874. 

4— 1871. 

Continued. 
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Berichte   iiber  die  Mittlieilungen  von  Freumlen  der  Natur- 
wissenschaften  in  Wien,  von  W.  Hai dinger.     8vo. 


IJand  I  — 1844. 
2—1845. 
3-1846. 


Band  4 — 1847,  wanting. 
5—1848. 
6—1849. 


Berkenhout  (John,  M.D.).  First  Lines  of  Philosophical 
Chemistry.     8vo.     London,  1785. 

Bernays  (A.).  The  Student's  Chemistry,  being  the  7th 
edition  of  "  Household  Chemistry,  or  Science  of  Home 
Life."     8vo.     London,  1869. 

Berthelot  (M.).  Chimie  Organique  fondee  sur  la  Synthese. 
2  tomes.     8vo.     Paris,  i860. 

Le9ons  sur  I'lsomerie,  professees  devant  la  Societe  Chi- 

niique  de  Paris,  le  27  Avril,  1863.     8vo. 

Le9ons  sur  les  Methodes  generales  de   Synthese  en 


Chimie  Organique,   professees    en   1864,   au  College    de 
France.     8vo.     Paris,  1864. 

Berthelot  (M.)  et  Pean  de  Saint-Gilles.  Recherches sur 
les  Affinites :  de  la  Formation  et  de  la  Decomposition  des 
Ethers.  Troisieme  et  quatrieme  parties.  8vo.  Paris, 
1863. 

Berthelot  (M.)  et  A.  de  Fleurieu.  Sur  le  Dosage  de 
I'Acide  Tartrique,  de  la  Potasse,  et  de  la  Creme  de  Tartre 
contenus  dans  les  liqueurs  vineuses.     8vo.     Paris,  1865. 

Berthier  (M.  P.).  Chimie  Minerale,  et  Analyse  des  Sub- 
stances Minerales.     8vo.     Paris,  1835. 

Traite  des  Essais  par  la  Voie  Seche  ;  ou  des  Proprietes, 


de  la  Composition  et  de  I'Essai  des  Substances  metal- 
liques  et  des  Combustibles.  2  tomes.  8vo.  Paris,  1834, 
(2  copies.) 

Berthollet.     The  Art  of  Dyeing.     8vo.     Edinb.,  1792, 

Berthellot  (C.  L.  et  A.  B.).  Elements  de  I'Ai-t  de  la  Tein- 
ture,  avec  une  Deseriptior)  du  Blanchiment  par  I'Acide 
Muriatique  oxigene.  2de  edition.  2  tomes.  Paris, 
1S04. 
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Berthollet  (C.  L.).  An  Essay  on  Chemical  Statics.  2  vols. 
8vo.     London,  1804. 

Researches   into    the    Laws    of    Chemical   Affinity. 

Translated  by  Dr.  M.  Farrell.     8vo.     London,  1804. 

Berzelius  (J.  J.).  Jahresbericht  liber  die  Fortschritte  dor 
physischen  Wissenschaften.  27  Bde.  und  Register.  8vo. 
Tiibingen,  1820-1846.     (See  Jahresbericht.) 

Traite  de  Chimie  Minerale  et  Organique  :  traduit  par 

A.  J.  L.  Jourdain  et  M.  Esslinger.  Tomes  1-8.  8vo. 
Paris,  1829-1831. 

■ Traite   de    Chimie  Minerale,  Vegetale  et  Animale. 

Seconde  edition  francaise :  traduit,  avec  I'assentiment 
del'auteur,  par  MM.  Esslinger  et  Hoefer.  Tomes  1-6. 
8vo.     1845. 

De  I'Analyse  des   Corps  Inorganiques.      Traduit  de 

I'Allemand.     8vo.     Paris,  1827. 

Chimie  du   Per  :  traduit   par  Herve.     8vo.     Paris, 


1826. 

Beudant  (P.  S.).  Traite  elementaii-e  de  Mineralogie.  2de 
edition.     Tomes  i,  2.     8vo.     Paris,  1830. 

Bibliotheque  des  Arts  Industriels,  publiee  sous  les  auspices  de 
la  Societe  d'Encoui'agement  pour  I'lndustrie  Nationale. 
4  tomes.     Paris,  1846. 

Bibliotheca  chimica.     1868- 1870. 

Bischof(G.).  Elements  of  Chemical  and  Physical  Geology. 
3  vols.     8vo.     Lojidon,  1854. 

Blachette  (L.  J.).  Traite  theorique  et  pratique  du  Blanchi- 
ment.     8vo.     Paris,  1827. 

Black  (Dr.).  Lectures  on  the  Elements  of  Chemistry, 
delivered  in  the  University  of  Edinboro'.  2  vols.  4to. 
Edinboro',  1803. 

Black  (Joseph,  M.D.).  Experiments  upon  Magnesia  Alba, 
Quicklime,  and  other  Alkaline  substances.  To  which  is 
annexed  an  Essay  on  the  Cold  produced  by  Evaporating 
Fluids:  by  William  Cullen,  M.D.  i2mo.  Edin- 
burgh, 1782. 

c  2 
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Black  (Joseph,  M.D.).  Anotlier  copy,  said  on  tho  title  page 
to  be  extracted  from  Essays  and  Observations,  Physical 
and  Literary,  read  before  a  Society  in  Edinburgh,  anno 
1755.      i2mo.     Edinburgh,  1796. 

Black    (W.).      A    Practical    Treatise    on    Brewing.      8vo. 

London,  1870. 

Blancourt  (H.).  Art  of  Glass,  showing  how  to  make  all 
sorts  of  Glass,  Crystal,  and  Enamel :  also  the  painting  of 
Glass,  &c.     Svo.     London,  1699. 

Bloxam  (C.  L.).  Chemistry,  Inorganic  and  Organic,  with 
Experiments,  and  a  Comparison  of  Equivalent  and  Mole- 
cular Formulfe.     Svo.     London,  1867. 

Boerhaave  (H.).  A  New  Method  of  Chemistry,  including  the 
Theory  and  Practice  of  that  Art,  laid  down  in  mechanical 
principles,  and  accommodated  to  the  uses  of  Life  :  trans- 
lated by  P.  Shaw,  M.D.,  and  E.  Chambers.  4to. 
London,  1727.      (2  copies.) 

Third  edition.     London,  1753. 


Bolley  (P.  A.).  Handbuch  der  technisch-chemischen  Un- 
tersuchungen.  Zweite  umgearbeitete  Auflage.  Svo. 
Leipzig,  1 86 1. 

Handbuch  der  Chemischen  Technologic.   Acht  Bande, 

die  meisten  in  mehre  Gruppen  zerfallend.     Svo.     Braun- 
schweig, 1862-66. 

Manual  Pratique  d'Essais  et  de  Recherches  Chimiques. 


Svo.     Paris,  1868. 

Booth  (J.  C.)  and  Campbell  Morfit.  On  recent  Improve- 
ments in  the  Chemical  Arts.     Svo.     Washington,  1S51. 

Bouchardat  (A.).  Cours  de  Chimie  elementaire.  Svo.  Paris, 

1835- 
Boulton    (Richard).      The   Works   of  the   Hon.    Robert 

Boyle,  epitomized.     3  vols.     Svo.     London,  1700. 

Bourne  (John).  A  practical  Treatise  on  the  Steam  Engine 
in  its  various  Applications  to  Mines,  Mills,  Steam  Navi- 
gation, Railways,  and  Agriculture.  4to.  London, 
1872. 
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Bowman  (Jolin  E.).  A  Practical  Handbook  of  Medical 
Chemistry.      i2mo.     London,  1850. 

Boyle  (Hon.  Robert).  Experiments  and  Considerations 
touching  Colours.      i2mo.     London,  1670. 

• Tractatus  in  quibus  continentnr : 

I.  Snspiciones  de  latentibus  qnibusdam  qnalitatibus  aeris, 

una  cum  appendice  de  magnetibus  ccelestibus,  non- 
nullisque  argamentis  aliis. 

II.  Animadversiones  in  D.  Hobbii  Problemata  de  Vacuo. 

III.  Dissertatio    de  Causa   Attractionis  per   Suction  em. 
i6mo.     London,  1676. 

New   Experiments  Physico-mechauical  touching  the 

Spring  of  the  Aii'  and  its  effects,  made  for  the  most 
part  in  a  New  Pneumatic  Engine.  4to.  London  and 
Oxford,  1682.     (2  copies.) 

The   Sceptical  Chemist,  or  Chymico-physical   Doubts 

and  Paradoxes  touching  the  Experiments  whereby 
Vulgar  Spag-irists  are  -wont  to  endeavour  to  evince  their 
Salt,  Sulphur,  and  Mercury  to  be  the  true  Principles  of 
Things ;  to  which  in  this  edition  are  subjoyn'd  divers 
Experiments  and  Notes  about  the  Producibleness  of  Chym- 
ical  Principles.     Svo.     Oxford,  1680. 

Brande  (W.  T.).  A  Manual  of  Chemistry.  3  vols.  Svo. 
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Brisson  (J.  M.).  Elements  of  the  Natural  History  and 
Chemical  Analysis  of  Mineral  Substances.  Translated 
from  the  French.     Svo.     London,  1800. 

Brodie  (Sir  B.  C,  Bart.).  Physiological  Researches.  Svo. 
London,  1851. 

The  Calculus  of  Chemical  Operations,  being  a  Method 

for  the  Investigation,  by  means  of  Symbols,  of  the  Laws 
of  Distribution  of  Weight  in  Chemical  Change.  Part  I. 
On  the  Construction  of  Chemical  Symbols.  4to.  London, 
1866. 
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Brooke  (Charles).  The  Elements  of  Natural  Philosophy; 
based  on  the  Work  of  the  late  Dr.  Golding  Bird. 
6th  edition.     8vo.     Loudon,  1867. 

Brownrigg  (Wm.,  M.D.).  Art  of  making  Common  Salt. 
8vo.     London,  1748. 

Buchoz  (J.  P.).  Traite  des  Plantes  prop  res  a  la  Teinture. 
8vo.     Paris,  1799. 

Biichner  (P.  T.).  Lehrbuch  dcr  anorganischen  Chemie. 
8vo.     Braunschweig,  1872. 

Buff  (H.  L.).  Ueber  das  Studium  der  Chemie.  8vo.  Berlin, 
1868. 

Kurzes    Lehrbuch   der  Anorganischen    Chemie   ent- 

sprechend  den  neueren  Ansichten.    8vo.  Erlangen,  1868. 

Bulletin  de  I'Academie  de  Medecine,  37me  Annee.  2me 
Serie.     Tome  2.     8vo.     Paris,  1873. 

Bulletin  de  I'Academie  Royale  de  Medecine  de  Belgique. 
Tome  9.     Nos.  3,  6,  &  7.     8vo.     Bruxclles,  1850. 

Bulletin  de  I'Academie  des  Sciences,  des  Lettres  et  des 
Beaux  Arts  de  Belgique.  8vo.  Bruxelles.  Tomes  1 — 33, 
(1852-1873.) 

Bulletin  de  Pharmacie ;  redige  par  Messieurs  Parmentier, 
Cadet,  Planche,  BouUay,  &c.  6  tomes  (1809-1814). 
8vo.     Paris. 

Bulletin  de  la  Classe  Physico-Mathematique  de  I'Academie 
Imperiale  des  Sciences  de  St.  Petersbourg;  redige  par 
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Tome  I — 1843. 
2 — 1844. 

3-1845. 
4— 1S46. 


Tome  9 — 185 1. 
10 — 1852. 
11—1853. 


Bulletin  de  I'Academie  Imperiale  des   Sciences  de  St.  Peters- 
bourg.    Tomes  1 — 18.     4to.     1 860-1872 

Continued. 

Bulletin  of  the  Bussey  Institution,  Boston,  1874.     8vo.    Cam- 
bridge (U.S.). 
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1862,  1863  ;  publie  par  MM.  Adolphe  Wurtz  et  Felix 
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N^ouvelle  Serie,  contenant  le  Compte  rendu  des  Tra- 

vaux  de  la  Societe,  et  1' Analyse  des  Me  moires  de  Chimie 

Pure  et  Appliquee,  publies  en  France  et  al'Etranger ;  par 

MM.  Ch.  Barreswil,  J.  Bouis,  Cli.  Friedel,  E.  Kopp, 

r.  Le  Blanc,  A.   Sclieurer-Kestner,  et  Ad.  "Wurtz, 
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5,    6—1866.  17,  18—1872. 
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9,  10 — 1868.  21,  22 — 1874. 

II,  12 — 1869.  I  Continued. 

Bulletin  de  la  Societe  d'Encouragement  pour  I'lndustrie  Na- 
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2mo  Serie.     Tome  7,  i860. 

Bulletin  de  la  Societe  Industrielle  de  Mulhouse.  Svo.  Stras- 
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de  San  Miguel,  A9ores).     Svo.     1874.     (See  Fouque.) 

Cahours  (A.).     Traite  de  Chimie  elementaire.     2me  edition. 

3  tomes.     12mo.     Paris,  1861. 

Canadian  Journal  of  Industry,  Science,  and  A  ri  -.  conducted 
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4  vols.  (1856-1859).     Svo.     Toronto. 

Canadian  Naturalist  and  Geologist,  Vols.  6,  7  (1861,  1862). 
Svo.     Montreal. 
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Carpenter  (W.  B.)-  The  Microscope  and  its  Revelations. 
4th  edition.     8vo.     London,  1867. 

. A  Manual  of  Physiology.    4th  edition.    Svo.    London, 

1865. 

Carpmael  (W.),  sec  Patent  Inventions. 

Carpuc  (J.  C).  Introduction  to  Electricity  and  Galvanism. 
8vo.     London,  1803. 

Cast  Iron  Experiments.  Return  to  an  Address  of  the  Honour- 
able the  House  of  Commons,  dated  June  29th,  1858. 
Folio.     London,  1858. 

Catalogue,  Descriptive  and  Illustrated,  of  the  Calculi  and 
other  Animal  Concretions,  contained  in  the  Museum  of 
the  Royal  College  of  Surgeons.  Parts  i  and  2.  4to. 
London,  1842. 

Cavallo  (Tiberius).  A  Treatise  on  the  Nature  and  Pro- 
perties of  Air.     4to.     London,  1781. 

A  Complete  Treatise  on  Electricity  in  Theory  and 

Practice,  with  original  Experiments.    4th  edition.  3  vols. 
8vo.     London,  1795. 

Cavendish  Society's  Works.     8vo.     London. 

Chemical  Reports  and  Memoirs  (1848). 
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2.  Non-metallic  Elements. 

3.  Metals  : — Potassium  —  Sodium  —  Lithium  —  Barium 

—  Calcium  —  Magnesium  —  Cerium — Lanthanum  — 
Didymium  —  Yttrium  —  Glucinum  —  Ahiminum  — 
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4.  Metals  : — Tantalum — Niobium — Pelopium— Tungsten 
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6.  Metals  : — Mercury— Silver— Gold— Platinum — Palla- 

dium— Rhodium— Iridium—Ruthenium — Osmium. 
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7 .  Organic  Chemistry :— Generalities— Compouuds  con- 

taining 2  at.  Carbon. 

8.  Organic  Chemistry  :— 2  and  4  at.  Carbon. 

9.  Organic  Chemistry  1—4  and  6  at.  Carbon. 
10    Organic  Chemistry  :— 8  and  10  at.  Carbou. 


Atlas  of  Physiological  Chemistry,  by  Dr.  Otto  Fincke 
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Chemical  and  Physical  Geology,  by   Gustav  Bischof. 
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seur.     8vo.     Paris,  1808. 
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2 — 1S44.  7    .V 

3-184?.  I  5-1^7. 
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Gouti'uued. 
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Edmund  Ronalds  and  Thomas  Richardson. 
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Richardson  and  Henry  Watts. 

Chemisches  Centralblatt. — Repertorium  fiir  reine,  pharma- 
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Chenevix  (Richard).  Remarks  upon  Chemical  Nomen- 
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Chevreul    (E.).       Histoire    des    Connaissances    Chimiques. 
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Reclierclies    sur   les    Corps   gras  d'Origine   Animale. 


Svo.     Paris,  1823. 
Chubb  (W.  P.).     On  Dyeing  and  Scouring.     Svo.     London, 

1830. 
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gini.     Venezia,  1872. 

Cimento  (II  nuovo).     Giornale  di  Fisica,   Fisica  matematica, 
Chimica  e  Storia  natui-ale  :  Svo.     Pisa. 

Tomi     21,  22 — 1856  I  Tomi     25,  26,  27,  28 — 1867. 

Serie  seconda. 

7,     8—1872. 


I,  2 — 1869. 
3,  4—1870. 
5,  6-1871. 


9,  10—1873. 
II,  12 — 1874. 

Continued. 


Clausius  (R.)-  Abhandhangen  iiber  die  Meehanische  War- 
metheorie.     Svo.     Braunschweig,  1864-1S67. 

Commissioner  of  Patents  (U.S.).     iSee  Repoi'ts. 

Commis.sioner  of  Agriculture  (U.S.).  Circular  on  the  present 
Agricultural,  Mineral,  and  Manufacturing  Condition  and 
Resources  of  the  United  States.     Washington,  1862. 

Comptes  rendus  des  Seances  et  Memoires  de  la  Soeiete  de 
Biologic.  4™"^  serie.  Tomes  3,  4,  5  (1866-1869).  5™^ 
serie.     Tomes  i,  2,  3  (1870-1873).     Svo.     Paris. 

Comptes  rendus  Hebdomadaires  des  Seances  de  I'Academie 
des  Sciences.     4to.     Paris. 


Tomes  16,  17 — 1843. 
18,  19 — 1844. 
20,  21 — 1845. 
22,  23 — 1846. 
24,  25—1847. 
26,  27 — 1848. 
28,  29 — 1849. 
30,  31 — 1850. 
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52,  53-1861. 
54,  55—1862. 
56,  57—1863. 


Tomes  58,  59 — 1864. 
60,  61 — 1865. 
62,  63—1866. 
64,  65 — 1867. 
66,  67—1868. 
68,  69—1869. 
70,  71 — 1870. 
72,  73—1871. 
74,  75—1872. 
76,  77—1873. 
78,  79—1874.  . 

Continued. 
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Comptes  rcndus  ties  Seances  de  I'Academie  de  St.  Peters- 
bourg.     1 85 2-1 85 7. 

Comptes  rendus  des  Travaux  de  Cbimie  :  par  MM.  Aug.  Lau- 
rent et  Ch.  Gerbardt.  Tome  6,  Nos.  i — 9.  Svo. 
Paris,  185 1. 

Cooper  (Thomas).  Practical  Treatise  on  Dyeing  and 
Calico  Printing.     8vo.     Philadelphia,  18 15. 
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Cosmos.  Revue  Encyclopedique  Hebdomadaire  des  Progres 
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Cramer  (John  Andrew,  M.D.).  Elements  of  the  Art  of 
Assaying  Metals.     8vo.     London,  1741.     (2  copies.) 

Crawford  (A.,  M.D  ).  Experiments  and  Observations  on 
Animal  Heat,  and  the  Inflammation  of  Combustible 
Bodies.     2nd  edition.     Svo.     London,  1788.     (2  copies.) 

Crell  (D.  Lorenz).     Chemische  Annalen.   Svo.     Hemst  und 

Leipzig.     40  Bande  (1784-1S04). 

Beirrage  zu  den  Aunalen.     12  Theile.     1786-1799. 
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17S3-1788. 
Chemisches  Journal.     Svo.     Leipzig.     6  Theile.   1778 

-1781. 

■ Die   neuesten   Entdeckunsfen   in    der    Chemie.     Svo. 


Leipzig.      12  Theile.      17S1-1784. 

Cronstedt  (A.  F.).  Essay  towards  a  System  of  Mineralogy: 
translated  by  Engestrom;  with  a  Treatise  on  a  Pocket 
Laboratory.  Revised  by  E.  M.  Da  Costa.  Svo. 
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Cullen  (William,  M.D.)  and  Joseph  Black.  Experi- 
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of  producing  Cold  by  evaporating  Fluids.  Edinburgh, 
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Ki'ems  und  vom  Manhardsberge.     1849. 


D. 

Dalton  (John,  M.D.).  Meteorological  Observations  and 
Essays.     2nd  edition.     8vo.     Manchester,  1834. 

Dalton  (John).  On  the  Microcosmic  Salt,  Acids,  Bases,  and 
Water,  and  a  new  and  easy  method  of  analysing  Sugar. 
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— ■  Description  of  Active  and   Extinct  Volcanoes.     8vo. 
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—  Lectm-es  on  Roman  Husbandry,  delivered  before  the 
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Daubeny  (Charles,  M.D.).  Miscellanies,  being  a  Collec- 
tion of  Memoirs  and  Essays  on  Scientific  and  Literary 
Subjects,  published  at  various  times.  2  vols.  8vo. 
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Climate :  an  Inquiry  into  the  Causes  of  its  Dif- 
ferences, and  into  its  Influence  on  Vegetable  Life.  Svo. 
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Essay  on   the    Trees  and  Shrubs    of   the   Ancients. 
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De  La  Rive  (A.).  Traite  de  I'Electricite,  theoriqueet  appli- 
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Desaguliers  (Dr.  J.  T.).  Dissertation  concerning  Elec- 
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Description  of  a  Portable  Chest  of  Chemistry,  or  complete 
Collection  of  Chemical  Tests.      i2mo.     London,  179 1. 

Digby  (Sir  Kenelm).  On  the  Cure  of  Wounds  by  the 
Powder  of  Sympathy.    3rd  edition.   i6mo.   London,  1660. 
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and  Wrongs  of  Inventors.  III.  Histories  of  Secret 
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the  Globe  :  illustrated  by  Isothermal,  Isabnormal,  and 
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Dragendorff  (G.).  Beitrage  zur  gerichtlichen  Chemie 
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Die  gerichtlich-chemische  Ermittelung  der  Giften  in 
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Outlines  of  Chemistry. 

Tables  of  Chemical  Formulae.     (Pamphlets,  vol.  vii.) 


Ofversigt  af  Kougl.  Vetenskaps-Akademiens  Forhandlingar. 
Svo.     Stockholm,  1848-1870.  Continued. 

O'Xeill  (Charles).  A  Dictionary  of  CaUco- printing  and 
Dyeing.     Svo.     Manchester,  1S62. 

O'Reilly  (R.).  Essai  sur  le  Blauchiment.  Svo.    Paris,  1801. 

Orfila  (M.)  Elements  de  Chimie  appliquee  a  la  Medecine 
et  aux  Ai'ts.     4™''  edition.     2  tomes.     Svo.     Paris,  1828. 

Oversigt  over  det  Kongelige  Danske  Viderskabemes  Sel- 
skabs  Forhandlinger,  og  dets  Medlemmers  Arbeeten, 
Svo.     Eaobenhavn,  1S61-1S73. 

Owen  (David  Dale).  First  Report  of  a  Geological  Recon- 
naissance of  the  Northern  Counties  of  Arkansas,  made 
during  the  years  1857  and  185  8.  Svo.  Philadelphia, 
1858. 

Second   Report    of   a    Geological    Reconnaissance  of 

the  Southern  and  Middle  Counties  of  Arkansas,  made 
during  the  years  1S59  and  i860.  Svo.  Philadelphia, 
i86o. 


P. 

Packer  (Thomas).     Dyer's  Guide.      i2mo.     London,  1S16. 

Pajot-des-Charmes.     L'Art  du  Blauchiment.     Svo.    Paris, 
1798. 

Pappenheim  (A.).     Die  bleiernen  Utensilieu  fiir  das  Haus- 
gebrauchswasser.     Svo.     Berlin,  1868. 

Paracelsus.       Arcana    Philosophise,    or    Chymical    Secrets. 
London,  1697. 
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Paracelsus.  Of  the  Ckemical  Transmutations,  Genealogy, 
and  Generation  of  Metals  and  Minerals,  to  whicli  is  added 
Chemical  and  Philosophical  Experiments  of  Raymond 
Lully.      i2mo.      London,  1657. 

Paris  (J.  A.,  M.D.).  Elements  of  Medical  Chemistry.  8vo. 
London,  1825. 

Parkes  (Samuel).  Chemical  Essays,  principally  relating  to 
the  Arts  and  Manufactures  of  the  British  Dominions, 
3rd  edition:  revised  by  J.  IST.  Hodgetts.  Svo.  Lon- 
don, 1S30. 

Parnell  (Ed ward  Andrew).  Elements  of  Chemical  Ana- 
lysis, Qualitative  and  Quantitative.  New  edition.  Svo. 
London,  1845. 

Pasteur  (L.).  Etudes  sur  le  Vinaigre ;  sa  Fabrication,  ses 
Maladies ;  Moyens  de  les  prevenir.  Nouvelles  observa- 
tions sur  la  Conservation  des  Vins.     Svo.     Paris,  1868. 

Patent  Inventions: — 

Abridgements  of  Specifications  relating  to  Electricity  and 
Magnetism,  their  Generation  and  Applications :  com- 
piled by  W.  H.  Walenn.  Printed  by  order  of  the 
Commissioners  of  Patents.      Svo.     London,  1859. 

Abridgements  of  Specifications  relating  to  the  Plating 
and  Coating  of  Metals  with  Metals.  Svo.  London, 
Part  L,  1862  ;  Part  II.,  1867. 

Abridgements  of  Specifications  relating  to  Photography. 
Svo.     London,  Part  L,  1862  ;  Part  II.,  1867. 

Annual  Reports  of  the  Commissioner  of  Patents  (U.S.) 
for  the  year  1850  ;  also  1S62-186S.  Svo.  Washing- 
ton. 

Law  Reports  of  Patent  Cases:  by  William  Carpmael. 
2  vols.     Svo.     London,  1843,  185 1. 

The  Law  of  Patents  for  Inventions  familiarly  explained, 
for  the  Use  of  Inventors  and  Patentees:  by  William 
Carpmael.     Svo.      London,  1S52.      (2  copies.) 
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Patent  Inventious — continued. 

The  London  Journal  of  Arts  and  Sciences,  and  Repertory 
of  Patent  Inventions:  conducted  by  W.  Newton. 
Conjoined  Series : 


Vols.  19,  20 — 1842. 
21,  21,  23^1843. 
24,  25— 1S44. 
26,  27 — 1S45. 
28,  29 — 1846. 
30,  31— 1S47. 
32,  33-1848. 

New  Series  : 


Vols 


34,  35—1849- 
36,  37—1850. 
38,  39—1851. 
40,  41 — 1852. 
42,  43—1853. 
44,  45—1854- 


Vols 


I,  2—1855. 

4— 1S56. 

5,  ^1857- 


The  Repertory  of  Arts  and  Manufactures,  consisting  of 
Original  Communications,  Specifications  of  Patent 
Inventions,  and  Selections  of  Useful  Practical  Papers, 
from  the  Ti'ansactions  of  the  Philosophical  Societies 
of  all  Nations,  &c.,  &c.     16  vols.     8vo.     London. 


Vols.  10,  II — 1799. 
12,  13 — 1800. 
14,  15— iSoi. 
16,     — 1802. 


Vols.  I — 1794- 
2,  3—1795- 
4.  5—1796- 
6,  7—1797- 
8,  9—1798. 

Second  Series : 

Vols.  I — 1802.  Vols 

3—1803. 
5 — 1804- 
6—1805. 

The  Repertory  of  Patent  Inventions,  and  other  Discove- 
ries and  Improvements  in  Arts,  Manufactures,  and 
Agriculture,  being  a  Continuation  on  an  Enlarged  Plan 
of  the  "  Repertory  of  Arts  and  Manufactures." 

New  Series : 


8—1806. 
II — 1807. 
12—1808. 


Vols.  8,  9,  10— 1S38. 

Vols 

15,  16 — 1841. 

II,  12 — 1S39. 

17,  iS— 1842. 

13,  14—1840. 

nlarged  Series : 

Vols.  I,  2— 1S43. 

Vols. 

19,  20 — 1852. 

3,  4— 1S44- 

21,  22 — 1S53. 

5,  6— 1S45. 

23,  24— 1S54. 

7,  8— 1S46. 

25,  26 — 1855. 

9,  10 — 1847. 

27,  28—1856. 

II,  12 — 1848. 

29,  30—1857. 

13,  14—1849. 

31,  32 — 1858. 

15,  16 — 1850. 

33,   —1859. 

17,  18—1851. 

34—38,  i860. 
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Patent  Inventions — continued. 

Index  to  the  Repertory  of  Patent  Inventions,  &c.,  from 

1815  to  1845  inclusive.     Svo. 
Index  of  Patents  and  Inventions  for  1851.     8vo. 

Payen  (A.).  Precis  de  Chimie  Industrielle.  5™^  edition. 
2  tomes.     Svo.  eC  Planches.     Paris,  1867. 

Pearson  (George).  A  translation  of  the  Table  of  Chemical 
Nomenclature  propqsed  by  De  Guy  ton,  formerly  De 
Morveau,  Lavoisier,  Berthollet,  and  De  Fourcroy, 
4to.     London,  1799. 

Pelouze  (J.)  et  E.  Fremy.  Traite  de  Chimie  Generale, 
Analytique,  Industrielle  et  Agricole.  3™®  edition,  en- 
tierement  refondue,  avec  figures  dans  le  texte.  6  tomes. 
Svo.  Paris,  1860-64.  Tome  i,  Metalloides. — Tomes  2, 
3,  Metaux. — Tomes  4,  5,  6,  Chimie  Organique. 

Percy  (John,  M.D.).  Metallurgy;  the  Art  of  Extracting 
Metals  from  their  Ores,  and  adapting  them  to  various 
purposes  of  Manufacture.     Svo.     London. 

Vol.  I. — Fuel — Copper — Zinc  (1862). 
,,     2. — Iron  and  Steel  (1864). 
„      3.- Lead. 

Percy  (S.  R.).  An  Inquiry  into  the  Physiological  and 
Medicinal  Properties  of  Veratnim  viride.  Svo.  Phila- 
delphia, 1864. 

Pereira  (Jonathan).  The  Elements  of  Materia  Medicaand 
Therapeutics.  Fourth  edition,  enlarged  and  improved, 
including  notices  of  most  of  the  Medicinal  Substances  in 
use  in  the  civilized  world,  and  forming  an  Encyclopaedia 
of  ]\[ateria  Medica.     2  vols.     Svo.     London,  1854-1857. 

— : Abridged  and  Adapted  to  the  use  of  Medical   and 

Pharmaceutical  Practitioners  and  Students:  by  Robert 
Bentley  and  Theophilus  Redwood.  Svo.  London, 
1872. 

Perry  (John).  An  Elementary  Treatise  on  Steam.  Small 
Svo.     London,  1874. 
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Persoz  (J.)-  Introduction  a  TEtude  de  la  Cliimie  Moleculaire. 
8vo.     Paris,  1839. 


—  Traite   tlieoretique   et  pratique   de   1' Impression  des 
Tissus.     Tomes  1-4.     Svo.     Paris,  1846. 

—  Bibliotlieque   des    Arts    Industriels,    publiee  sous  les 


auspices  de  la  Socio te  d'Encouragement  pour  I'lndustrie 
Rationale.     Atlas,  4to.     Paris,  1846. 

Periiz  (H.).     Die  Industrie  der  Mineralole,  des  Petroleums, 
Paraffins  und  der  Hai'ze.     Svo.     Wien,  1868. 

Petzlioldt(Alexander).     Populiire  Yorlesungen  iiber  Agri- 
culturclaemie.     8vo.     Leipzig,  1844. 


Beitriige  zur   Greognosie  vom  Tyrol.     8vo.     Leipzig, 


1843- 


Erdkunde  (Geologie).     Svo.     Leipzig,  1840. 


Die  Galvanische  Vergolding,  Yersilberung,  Yerkup- 

ferung,  u.s.w.     Svo.     Leipzig,  1843. 

Pharmaceutical   Association,    Proceedings  of  tbe   American. 
Svo.     PbiladelpKia,  1S62. 

Pharmaceutical   Chemistry,    an    Introduction   to:  by    John 
Attfield.     Svo.     1867. 

Pharmaceutical  Conference  :  Proceedings  of  the  British,  1864, 
1865,  1866.     Svo.     London. 

Pharmaceutical  Journal  and  Transactions:  edited  by  Jacob 
Bell.     Svo.     London. 


Vols.  I — 1841-42. 
2—1842-43. 
3—1843-44 
4—1844-45. 
5—1845-46. 
6 — 1846-47. 
7—1847-48. 
S — 1848-49. 
9—1849-50. 

Second  Series : 

Vols.  I— 1860-61. 
2 — 1861-62. 
3-1862-63. 
4 — 1863-64. 
5 — 1S64-65. 
6—1865-66. 


Vols.  10 — 1850-51. 
II — 1851-52. 
12—1852-53. 
13—1853-54. 
14—1854-55. 
15—1855-56. 
16 — 1S56-57. 
17— 1857-5S. 
18—1858-59. 


Vols. 


7—1866-67. 
8— i867-6a 
9—1868-69. 

10 — 1869-70. 

II — 1870-71. 
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Pharmaceutical  Journal  and  Transactions.  Continued. 

Third  Series  : 

Vols.   I — 1871-72.  I  Vols.  3 — 1873-74. 

2 — 1872-73.  I  Continued. 

Pharmaceutischer  Kalender  fiir  das  deutsche  Reich.  i2ino. 
Berlin,  1874. 

Pharmacopoeia  of  India:  prepared  by  E.  J.  Waring,  M.D. 
8vo.     London,  1868. 

PharmacopcBia  of  the  United  States  of  America  :  by  authority 
of  the  National  Medical  Convention  held  at  Washington 
A.D.  1830.     8vo.     Philadelphia,  1831. 

Pharmacopoeise  recentiores,  Anglica,  Grallica,  Germanic,  Hel- 
vetica, Russia3,  inter  secoUatfE:  scripsit  H.  Hager.  8vo. 
Vratislavise,  1869. 

Phillips  (J.  A.).  Elements  of  Metallurgy.  8vo.  London, 
1874. 

The  Mining  and  Metallurgy  of  Gold  and  Silver.     8vo. 

London,  1867. 

Phillips's  Mineralogy ;  New  edition,  with  extensive  altera- 
tions and  additions:  by  H.  J.  Brooke  and  W.  H. 
Miller.     8vo.     London,   1852. 

Philosophical  Enquiry  into  the  Properties  of  Electricity.  8vo. 
London,  1746. 

Philosophical  Magazine:  edited  by  Alexander  Tilloch 
8vo.     London. 


Vols.  I,  2 — 1798. 
3,  4,  5—1799- 
6,  7,  8—1800. 

9,  ID,  II  —  iSoi. 

12,  13,  14 1S02. 

15,  16,  17 1803. 

18,  19,  20 1S04. 

21,  22,  23 — 1S05. 

24,  25,  26 1806. 

27,  28,  29 1S07. 


Vols.  30,  31,  32 — 1808. 
33.  34—1809. 
35.  36—1810. 
37,  38— 1811. 
39,  40 — 1812. 
41,  42—1813. 
43.  44—1814- 
45,  46—1815. 
47 — i8i6. 
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Philosophical  ^lagazine,  or  Annals  of  Chemistry,  Mathematics, 
Astronomy,  Natural  History,  and  General  Science: 
edited  by  Richard  Taylor  and  Richard  Phillips. 
8vo.     London.     With  Index. 


Vols.     I,    2 — 1827. 

3,  4—1828. 
5,  6 — 1829. 


Vols.  7,     8—1830. 

9,     ID — 183I. 
II,         — 1832. 


Philosophical  Magazine  and  Journal  of  Science  (London, 
Edinburgh,  and  Dublin)  :  conducted  by  Sir  David 
Brewster,  Richard  Taylor,  Richard  Phillips,  and 
Robert  Kane.     8vo. 


Vols. 


1—1832. 

2,   3—1833- 
4,   5—1834. 

6,  7-1835. 
8,  9— 1S36. 

ID,  II — 1837. 
12,  13—1838. 
14,  15—1839. 
16,  17 — 1840. 
18,  19 — 184I. 


Vols.  20,  21 — 1842. 
22,  23 — 1843. 

24,  25—1844. 
26,  27—1845. 
28,  29 — 1846. 
30,  31—1847. 
32,  33—1848. 

34.  35-1849- 
36,  37—1850. 


Philosophical   Magazine   and    Journal   of  Science    (London, 

Edinburgh,  and  Dublin).     4th  series.  Conducted  by  Sir 

David     Brewster,     Sir     Robert  Kane,    William 
Francis,  and  John  Tyndall.     8vo. 

Vols.  I,  2 — 1S51.  Vols.  25,  26 — 1863. 

3,  4—  1852.  27,  28 — 1864. 

5,  6 — 1S53.  29,  30 — 1865. 

7,  8 — 1854.  31,  32 — 1866. 

9,  10—1855.  33>  34— 1S67. 

II,  12—1856.  35,  36— 1S68. 

13,  14—1857.  37,  38— 1S69. 

15,  16 — 1858.  39,  40 — 1870. 

17,  iS — 1S59.  41,  42 — 1871. 

19,  20 — 1S60.  43,  44 — 1872. 

21,  22 — 1S61.  45,  46 — 1873. 

23,  24 — 1862.  47,  48 — 1874. 

Continued. 

Philosophical  Society  of  Glasgow  :  Proceedings.  Svo.  Glas- 
gow, 1841-42;  1843-44:  1844-45;  also  1848-49; 
1849-50:  and  1850-51;  1864-65;  1865-66;  1866-67; 
1867-68. 

Philosophical  Transactions.     See  Royal  Society. 

Phipson  (T.  L.).  Phosphorescence,  or  the  Emission  of 
Light  by  Minerals,  Plants,  and  Animals.  8vo.  London, 
1862. 
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Phipson    (T.   L.).     Meteors,   Aerolites,   and  Falling  Stars. 
8vo.     London,  1867. 

The  Utilisation  of  Minute  Life.     Svo.     London,  1864. 

Le  Preparatenr  Photo grapliiqne.     Svo.     Paris,  1864. 


Photographic  Journal.     Svo.     London,  1 853-1 870. 

Contimied. 

Pickering   (E.   C).     Elements    of    Physical   Manipulation. 
Svo.     London,  1874. 

Pictet  (M.  A.).     An  Essay  on  Fire.     Translated  from  the 
French.      i2nao.     London,  1801. 

Piesse  (Gr.  W.  S.).    The  Art  of  Perfumery.     i2mo.     London, 
1S63. 

The    Laboratory    of     Chemical    Wonders.       1 2mo. 


London,  1S63. 
—  Des  Odeurs,  des  Parfums  et  des  Cosmetiques.  Edition 


fran9aise,  par  G.  Reveil.     Svo.     Paris,  1865. 

Piesse  (Louis).    Vichy  et  ses  Environs.     Svo.    Paris,  1863. 

Pileur  d'Apligny.  L'Art  de  la  Teinture  des  Fils  et  Etoffes 
de  Coton.     i2mo.     Paris,  1791. 

Plattner  (Professor).  The  Use  of  the  Blowpipe  in  the 
Qualitative  and  Quantitative  Examination  of  Minerals, 
Ores,  Furnace-products,  and  other  Metallic  combinations. 
Edited,  "with.  Emendations,  by  Sheridan  Muspratt, 
Ph.D.     Svo.     London,  1845. 

2nd  edition.     Svo.     London,  1850. 


Playfair  (Dr.  Lyon).     Reports  of  the  state  of  Large  Towns 
in  Lancashire.     Svo.     London,  1S45. 

Playfair  and  De  la  Beche.     First  and  Second  Reports  on 
Coals  suited  for  the  Steam  Navy.     4to.    London,  184S. 

Poggendorf  f 's  Annalen.      (See  Annalen  (p.  11). 
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Pohl  (J.  J.).  Ucber  die  Siedepunkte  mehrerer  alkohol- 
haltigen  Flussigkeiten,  und  die  darauf  gegriindeten 
Verfaliren  den  Alkobolgebalt  derselben  zu  cbemiscb- 
tecbnischen  Zwccken  zu  bestimmeu. 

(Au8  dem  zweiten  Bande  der  Deiikschriften  der  mathematisch- 
naturwissenschaftlichen  Classe  der  kaiserlichcn  Akademie  der 
Wissenscliaften.)     Folio.     1850. 

Poire  (Paul).  Lecons  de  Cbimie  ajDpHquee  a  I'lndustrie. 
Small  8yo.     Paris,  1868. 

— ■  La  France  Industrielle.     8vo.     Paris,  1873. 

Polytecbniscbe  Biicber-Kunde.     8vo.     JS^ilrnberg,  1829. 

Porner  (M.).  Instruction  sur  I'Art  de  la  Teinture,  et  par- 
ticulierement  sur  la  Teinture  des  Laines.  8vo.  Paris, 
1791. 

Prescott  (H.  E.).  Tobacco  and  its  Adulterations  8vo. 
London,  1858. 

Prerer  (YT.).     Die  Blutkrystalle.     8vo.     Jena,  1871. 

Priestley  (Joseph,  LL.D.).  Experiments  and  Observa- 
tions on  vai'ious  kinds  of  Air,  and  other  Branches  of 
Natural  Philosophy  connected  with  the  Subject.  3  vols. 
8vo.     London,  1790.     (Two  copies.) 

Experiments  and  Observations  on  various  Branches  of 

Natural  Philosophy,  with  a  continuation  of  the  Observa- 
tions on  Air.  2  vols.  8vo.  1799  and  1781.  (Two 
copies.) 


- —  History  and  Present  State  of  Electricity,  with  Original 
Experiments.     5th  edition.     4to.     London,  1794. 


— -  Heads  of  Lectures  on  a  Course  of  Experimental  Phi- 
losophy, particularly  including  Chemistry,  delivered  at 
the  New  College  in  Hackney.     8vo.     London,  1794. 

—  The  History  and  Present  State  of  Discoveries  relating 


to  Vision,    Light,    and  Colours.      4to.     London,  1772. 

Proceedings  of  the  London  Electrical  Society,  during  the 
sessions  1841-2  and  1842-3:  edited  by  C.  Y.  Walker. 
8vo.     London,  1843. 
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Procter    (W.).       The   Hygiene   of  Air   and   Water.      8vo. 
London,  1872. 

Puschl  (Karl).     Das  StraHtmgsvermogen  der  Atome.    Svo. 
Wien,  1869. 


Q. 

Quarterly  Journal  of  Science,  Literature,  and  Art.      29  vols. 
8to.     London,  1816 — 1830. 

Quarterly  Journal  of  Science:  edited  by  William  Crookes. 
Vols.  I.  to  Y.  (1864 — 1874).     8vo.    London.     Gontinuecl. 

Quarterly  Journal  of  Dental  Science.     8vo.     London,  Nos.  i, 
2,3  (1857),  4-7  (1858),  8  (1859). 


K 

Rackstrow  (B.).  Miscellaneous  Observations,  together  with 
a  collection  of  Experiments  on  Electricity.  Svo.  Lon- 
don, 1748. 

Rainey  (G.).  On  the  Mode  of  Formation  of  the  Shells  of 
Animals,  of  Bones,  and  of  several  other  structures.  8vo. 
London,  1858. 

Rammelsberg  (C.  F.).  Grrundriss  der  anorganischen  Chemie 
gemass  den  neueren  Ansichten.       8vo.     Berlin,  1867. 

Handworterbiich   des   Chemischen   Theils   der  Mine- 

ralogie.     Svo.     Berlin,  1841. 

— Handbuch  der  Mineralchemie.     Svo.     Leipzig,  1S60. 


Rapport  Annuel  par  J.  J.  Berzelius:  traduit  par  M.  Plan- 
tamo  ur.    Svo.     Paris,  1S40 — 184S  (1844  missing). 

Rapport  Greneral  sur  les  Travaus  du  Conseil  d'Hygiene  Pu- 
bhque  et  de  Salubrite  du  Department  de  la  Seine,  depuis 
1849  jusqu'a  i858inclusivement :  redigepar  M.  Adolphe 
Trebuchet,  et  publie  par  ordre  M.  le  Prefet  de  Pohce. 
2  tomes,     4to.     Paris,  1861,  1864. 
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Raspail  (F.  V.).  Nouveau  Systome  de  Chimio  Organique, 
fonde  sur  des  Methodes  nonvelles  d'Observation.  8vo. 
Paris,  1833. 

Nouveau   Systeme  de  Chimie  Organique.     2  tomes. 

Svo.     Bruxelles,  1839. 

Recueil  des  Actes  de  la  Seance  Publique  de  TAcademie  Im- 
periale  des  Sciences  de  Saint-Petersbourg.  4to.  1844, 
1847,  6t  1848. 

Regnault  (M.  V.).  Cours  elementaire  de  Chimie.  4  tomes. 
i2mo.     Paris,  1849. 

Regnault  (V.).  Relation  des  Experiences  entreprises  par 
ordre  de  Monsieur  le  Ministre  des  Travaux  Publics,  et  sur 
la  proposition  de  la  Commission  Centrale  des  Machines 
a  Vapeur,  pour  determiner  les  principales  lois  et  les 
donnees  numeriques  qui  entrent  dans  le  calcul  des  Ma- 
chines a  Vapeur.  (Memoires  de  1' Academic  des  Sciences. 
Tomes  xxi.  a  xxvi.)     4to.     Paris,  1847  et  1862. 

Refnault-Strecker.  Kui'zes  Lehrbuch  der  Chemie.  i2mo. 
Braunscliweig,  1866. 

Neue   Auflage:    von   Dr.  Johannes  Wisli- 

cenus.     8vo.     1874. 

Reid  (D.  B.,  M.D.).  Text  Book  for  Students  of  Chemistry. 
8vo.     Edinburgb,  1835. 

Elements  of  Pi'actical  Chemistr}-.     2nd  edition.     8vo. 

Edinburgh,  1831. 

Rennie  (Professor)  Papers  on  the  Art  of  Bleacliing,  con- 
tained in  the  Glasgow  Mechanics'  Magazine.  8vo. 
Glasgow,  1824. 

Repertoire  de  Chimie  appliquee:  Compto  rendu  des  Appli- 
cations de  la  Cbimie  en  France  et  a  I'Etranger :  par  Ch. 
Barreswil,  avec  la  collaboration  de  plusieurs  savants. 
5  tomes.     8vo.     Paris,  1858 — 1863. 

Repertoire  de  Chimie  pure :  Compte  rendu  des  Progres  de  la 
Chimie  pure  en  France  et  a  I'Etranger:  par  MM.  Ad. 
Wurzet  F.  Le  Blanc,  avec  la  collaboration  de  plusieurs 
savants.     4  tomes.     Svo.     Paris,  1858 — 1862. 
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Repertoire  de  Chimie,  de  Pliysique,  et  d' Applications  aux 
Arts:  redige  par  M.  Ch.  Martin.  5  vols.  8vo.  Paris, 
1837-38- 

Rapertorium  der  Physik.  8  Biinde.  Svo.  Berlin,  1837 — 
1849. 

Repertory  of  Arts,  &c.     See  Patent  Inventions. 

Report  (Annual)  of  the  Royal  Cornwall  Polytechnic  Society 
for  1835-1858.     8vo. 

Report  (Annual)  of  the  Leeds  Philosophical  and  Literary 
Society,  1863-4  and  1864-5. 

Report  of  the  Proceedings  of  the  International  Horticultural 
Exhibition,  and  Botanical  Congress  held  in  London  in 
1866.     8vo. 

Reports  of  the  Meetings  of  the  British  Association  for  the 
Advancement  of  Science,  from  1842  to  1873.  8vo. 
London.  Continued. 

Report  of  the  Commissioners  of  Patents  (U.S.)  {See 
page  52.) 

Report  on  Experiments  undertaken  by  order  of  the  Board  of 
Trade  to  determine  the  relative  Values  of  Malted  and 
Unmalted  Barley  as  Food  for  Stock:  by  J.  B.  Lawes, 
F.R.S.     Folio.     London,  1866. 

Report  of  the  Geology  of  the  Lake  Superior  Land  District : 
by  J.  W.  Foster  and  J.  D.  Whitney.  Part  ii.  The 
Iron  Region,  together  witb  the  General  Geology.  8vo. 
Washington.      1851. 

Maps  to  the  above.     8vo. 


Reports   of    the    Juries    of    the   Exhibition   of    1851.       4to. 
London. 

Class    xxix.       Miscellaneous    Manufactures 


and    Small    Wares:     Warren    De    la   Rue,    Reporter; 
A.  W.  Hofmanu,  Joint  Reporter. 
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Reports   by    the    Juries   of   the    International  Exhibition   of 

1862.      Class  II.,   Section  A.      Chemical  Products  and 

Processes.     Reporter,  A.  W.  Hofmann.  4to.     London, 
1863. 

Reports  of  the  Commissioners  appointed  to  inquire  into  the 
best  means  of  preventing  the  Pollution  of  Rivers.  Folio. 
London.  First  Report:  River  Thames,  2  vols.,  1866. 
Third  Report:  Rivers  Aire  and  Calder,  2  vols.,  1867. 

Report  (Third)  of  the  Commission  appointed  to  inquire  into 
the  best  mode  of  distributing  the  Sewage  of  Towns,  and 
applying  it  to  Beneficial  and  Profitable  Uses.  With 
Appendices,  i,  2,  3.     Svo.     Londou,  1S65. 

Report  of  the  Commission  appointed  by  the  Right  Hon.  Lord 
Panmure,  K.T.,  Secretary  for  War,  to  make  Inquiries 
into  the  State  of  the  Manufacture  of  Iron  and  Brass 
Ordnance  in  various  Continental  States.     London,  1S56. 

Report  to  the  Secretary  of  State  for  War,  from  the  Superin- 
tendent of  Royal  Gun  Factories  and  the  Chemist  of  the 
War  Department,  on.  the  Construction  and  Merits  of  the 
Gas  Reverberatory  Furnaces  used  in  Silesia ;  and  embrac- 
inor  an  Account  of  the  General  Observations  made  on  the 

o 

Tour  of  Inspection,  and  of  a  Visit  to  the  Imperial  Arsenal 
of  Vienna,      i860.     Folio. 

Report  to  the  Secretary  at  War,  of  the  Results  of  Chemical 
Examination  for  Copper  and  Lead,  of  Samples  of  Arrack, 
Rum,  and  Sugar  from  Ceylon  and  other  Sources ;  and  of 
an  Examination  into  the  Causes  of  the  Impregnation  of 
Spirit  with  these  Metals :  by  the  Chemist  to  the  War 
Department.     Folio.     London,  1859. 

Report  (Annual)  of  the  Secretary  at  War  (U.  S.),  with 
accompanying  Papers.     8vo.     Washington,  1866. 

Report  on  Epidemic  Cholera  in  the  Army  of  the  United 
States  during  the  year  1866.  (Circular  Xo.  5,  War 
Department,  Surgeon- General's  Office,  May  4,  1867.) 
4to.     Washington. 

Reports  of  the  Extent  and  Nature  of  the  Materials  available 
for  the  Preparation  of  the  Medical  and  Surgical  History 
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of  the  Rebellion.  (Circular  No.  6,  War  Department, 
Surgeon- General's  Office,  Washington,  Nov.  i,  1865.) 
4to.     Washington. 

Reports,  &c.,  of  the  Smithsonian  Institution.  See  Smithsonian 
Reports. 

Reports  from  the  Secretary  of  the  Treasury  (U.  S.)  of  Scien- 
tific Investigations  in  relation  to  Sugar  and  Hydrometers, 
made  under  the  superintendence  of  Prof.  R.  S.  ]\[cCul- 
loch.     8vo.     Washington,  1848. 

Report  of  the  Computation  of  Tables  to  be  used  with  the 
Hydrometer  recently  adopted  for  Use  in  the  United 
States  Custom  House:  by  Prof.  R.  S.  McCulloch  8vo. 
Washington. 

Report  (Annual)  of  the  Commissioner  of  Agriculture  (U.  S.) 
for  1867-72.     8vo.     Washington,  1869. 

Report  (Monthly)  of  the  Department  of  Agriculture  (U.  S.), 
April  and  May,  1874.     8vo.     Washington. 

Report  of  the  Chief  Signal  Officers,  War  Department  (U.  S.). 
8vo.     Washington,  1873. 

Revista  Farmaceutica,  publicada  por  la  Asociacion  Farmaceu- 
tica  de  Buenos  Aires. 

Tomo  I — 185S-60.  I  Tomo  3 — 1862-63. 

2 — 1860-62.  I 

Revue  des  Cours  Scientifiques  de  la  France  et  de  I'Etranger. 
Direction  MM.  Eug.  Tung  et  Em.  Alglare.  4to. 
Bruxelles,  1869. 

Revue  Scientifique  et  Industrielle,  sous  la  direction  du  Docteur 
Quesneville.     8vo.     Paris. 

Deuxieme  Serie : 

Tomes       i,  2,  3 — 1844.  I         Tomes    8,  9,  10,  11 — 1846. 

4,  5,  6,  7—1845.  I  12,  13,  14,  15—1847 

Troisieme  Serie : 

Tomes      i,  2 — 1848.  I  Tomes  6,  7,  8 — 1850. 

3,  4,  5—1849.  1 
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Reynolds  (J.  E).  Six  Short  Lectures  on  Experimental 
Chemistry,  introductory  to  the  General  Course.  8vo. 
DubUn,  1874. 

Revue  Scientifique  et  Industrielle,  &c.  Secrets  des  Arts, 
Recettes  et  Formules.     1856.     Tomes  1-6. 

Richardson  (T.)  and  H.  Watts.  Technology  of  Acids, 
Alkalies,  and  Salts.     3  vols.     8vo.     London,  1863, 

Ritthausen  (H.)  Die  Eiweiss  Korper  der  Getreidearten, 
Hiilsenfrlichte,  und  Oelsamen.     8vo.     Bonn,  1872. 

Rivot  (L.  E.)  Docimasic.  Traite  de  I'Analyse  des  Sub- 
stances Minerales.  Tome  premier.  Metallo'ides.  8vo. 
Paris,  1 86 1. 

Robert  (J.).     La  Diffusion.     8vo.     Paris,  1868. 

Rodwell  (G.  F.).  A  Dictionary  of  Science.  8vo.  London, 
1871. 

The  Birth  of  Chemistry.     8vo.     London,  1874. 


Rohart   (P.).      La  Doctrine  des   Engrais   chimiques.     8vo. 
Paris,  1869. 

Ronalds,  Richardson,  and  Watts.    Chemical  Technology. 
{See  page  24.) 

Roscoe  (H.  E.).     Lessons   on  Elementary  Chemistry.     8vo. 
London,  1866. 

K^ew  edition.      1869. 


—  Kurzes  Lehrbuch  der  Chemie,  nach  den  neusten 
Ansichten  der  Wissenschaft.  Deutsche  Ausgabe,  unter 
Mitwirkung  des  Verfassers,  bearbeitet  von  C.  Sch.or- 
lemmer.     8vo.      1868. 


Spectrum   Analysis.      8vo.      2nd   edition.     London, 


1870. 


Die    Spectral   Analyse,     bearbeitet   von    C.    Schor- 

lemmer.     8vo.     Braunschweig,  1870. 

Rose  (Gustav).     Elemente  der  Krystallographie.      ate  Auf- 
lage.     8vo.     Berlin,  1838. 
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Rose  (Gustav).  Kupfertafelu  zu  den  Elementen  der 
Krystallographie.     8vo.     Berlin,  1838. 

Rose  (Heinricli).  A  Manual  of  Analytical  Chemistry: 
translated  from  the  German  by  John  Griffin.  8vo. 
London,  1837. 

Handbuch    der    Analytischen    Chemie.       2    Biinde. 

8vo.     Berlin,  1851. 

Traite    Complet   de    Chimie    Analytique.       Edition 

fran^aise  originale.     8vo.     Paris,  1859-1862. 

Tome  i. — Analyse  Qualitative, 
ii. — Analyse  Quantitative. 

Handbuch  der  Analytischen   Chemie.     Sechste  Auf- 


lage,    nach   dem    Tode    des    Yerfassers    voUendet    vom 
C.  Finkener.      2  Bande.     8vo.     Leipzig,  1865-187 1. 

Rosenberg  (A.  G.).  Von  den  Ursachen  der  Electricitat. 
Breslau,  1745. 

Rothamsted  Memoirs  :  by  J.  B.  Lawes  and  J.  H.  Gilbert. 
2  vols.     8vo.     London,  1863. 

Royal  Astronomical  Society :  Memoirs.  Vols,  xxviii-xxxiv 
(1858-1865).     XXXV  (1866).     4to.  Gontmued. 

Monthly  Notices.     8vo.     London,  1860-1868. 

Continued. 

General  Index  to  the  Monthly  Memoirs. 

Royal  Institution  of  Great  Britain :  Notices  of  the  Proceed- 
ings at  the  Meetings  of  the  Members.  8vo.  London. 
Part  ii,  1852,  to  Part  xii,  1862. 

Proceedings.      Vols,  ii-vii.  (1854-1873).     Continued. 

Catalogue  of  the  Library.     8vo.     London,  1857. 

Royal  Physical  Society  of  Edinburgh.     Session  1864-65. 

Royal  Scottish  Society  of  Arts:  Transactions.  Vol.  3, 
Parts  iv,  v.  Vol.  4  complete.  Vol.  5,  Part  i.  8vo. 
Edinburgh,  1850-185  7. 
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Royal  Society  of  Edinburgh  :  Transactions. 


Vols.  1—1/ 
2 — 1790. 

3—1794 

4 — 1698 

5—1805 

6— 1812 

7-1815 

8— 1818 

9 — 1823 

10—1826 

II— 1831 

12—1834, 

13—1840 


Vols.  14 — 1836. 
15—1844. 
16 — 1849. 
17-1845. 
18—1848. 
19—1849. 
20—1853. 
21 — 1857. 
22 — 1861. 
23—1862. 
24 — 1864. 
25—1868. 
26—1868. 

Continued. 


Proceedings,  1857-1872.     4  vols.  8vo.  Gontimied. 

Royal  Society  of  London :  Pliilosopliical  Transactions  from 
1665  to  iSoo,  abridged,  with  Notes  and  Biographic 
Illustrations:  by  Charles  Hutton,  George  Shaw, 
and  Richard  Pearson.     18  vols.     4to.    London,  1809. 

Philosophical      Transactions.       Vols,    cxxxvii-clxiv. 

(1848  to  1874).      4to.     London.  Continued. 

Proceedings.    Vols,  vii-xvi.  (185 6-1 868).    Continued. 

Lists  of  Officers  and  Fellows.     4to. 

Catalogue  of  Scientific   Papers  from    1800  to    1863; 

compiled  and  published  by  the  Royal  Society.     Vols,  i, 

2,  3,  4,  5,  and  6.     4to.     1868. 


■ Catalogue  of  the  Transactions,  Journals,  &c.,  in  the 

Library.     8vo.     187 1. 

Royle    (J.    F.)    and   Headland    (F.    W.).     A   Manual   of 

Materia  Medica  and  Therapeutics.      8vo.      5th  edition. 

London.  1868. 
Rumpf,  Mothes,  und  Unverzagt.     Technisches   Taschen- 

worterbuch  fiir  Industrie  und  Handel.    8vo.    Wiesbaden. 

1872. 

Ruprecht  (R.).  Bibliotheca  Chemica  et  Pharmaceutica. — 
Alphabetisches  Register  der  im  Gebiete  der  reinen  phar- 
maceutischen,  physiologischen  und  technischen  Chemie  in 
den  Jahren  1858-1870  ei-schienenen  Schriften.  8vo. 
Gottingen.     1872. 

Russell  (J.  Scott).  Systematic  Technical  Education  for 
the  English  People.     8vo.     London,  1869. 
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S. 

Sachs  (Jul.).  Handbuch.  der  Experimental-Pliysiologie  der 
Pflanzen.     8vo.     Leipzig,  1865. 

Saint  Louis  Medical  and  Sui-gical  Journal.  Vol.  T.  Nos.  3, 
4,5.      (1864). 

Sandovigius  (Michael).  A  New  Light  of  Alchymj,  taken 
out  of  the  Fountain  of  Ifature  and  Manual  Experience,  to 
"which  is  added  a  Treatise  of  Sulphur.  Also  Nine  Books 
of  the  Nature  of  Things.      i2nio.     London,  1674. 

Sars  (Michael).  Oni  de  i  Norge  forekommende  Fossile 
djrelevninger  fra  quart  Aerperioden,  et  Bedrag  til  vor 
Faunas  Historic.     4to.     Christiania,  1865. 

Scheele  (C.  W.).  Chemical  Observations  and  Experiments 
on  Air  and  Fire:  translated  by  Dr.  J.  For  star,  with 
Additions  by  Kirwan  and  Priestley.  8vo.  London, 
1780. 

Chemical  Essays  (translated).     8vo.     London,  1786. 


Schellen  (H.).  Die  Spectral- analyse.  8vo.  Braunschweig, 
1871.     I  Abth. 

Schenk.     See  Stewart. 

Scheerer  (Th.).  Lehrbuch  der  Metallurgie.  8vo.  Braun- 
schweig, 1848-1853. 

Schindlers  (M.).  L'Art  d'essayer  les  Mines  et  lesMetaux  : 
traduite  par  Geoffroy.     8vo.     Paris,  1759. 

Schlesinger  (R.).  Mikroscopische  Untersuchung  der  Ge- 
spinnstfasern  im  rohen  und  gefarbten  Zustande,  uebst- 
eineni  Versuch  zur  Erkennung  der  Shoddy-Wolle ; 
met  einem  Vorwort  von  Emil  Kopp.  8vo.  Zurich, 
1873. 

Schmeisser  (J.  G.).  System  of  Mineralogy,  formed  chiefly 
on  the  Plan  of  Cronstedt.     2  vols.     8vo.     London,  1795. 

Schmidt  (Al.).  Hiimatologische  Studien.  8vo.  Dorpat, 
1865. 


80  CATALOGUE   OF   THE   LIBRARY   OF 

Schorlemmer  (C).  A  Manual  uf  the  Chemistry  of  Carbon 
Compounds,  or  Organic  Chemistry.  8vo.  London, 
1874. 

Lehrbuch    der   Kohlenstoff-verbinduncren    odor    der 


Orgauischen  Chemie.     Svo.     Braunschweig.      1874. 

See  also  Roscoe. 

Schrauf  (A.).  Atlas  der  Krystallformen  des  Mineralreichs. 
Folio.     Wien,  1865. 

Schwanert  (H.).  Hiilfsbuch  zur  Ausfiihruug  chemischer 
Arbeiten.     4to.     Braunschweig.     1874. 

Scientific  Memoirs  :  edited  by  Richard  Taylor,  F.S.A. 

Vols.  I — 1837.  I  Vols.  3 — 1843. 

2 — 1841.  I  4 — 1S46. 

Scoff  em  (John).  A  Handbook  of  the  Chemistry  of 
Soils  ;  explanatory  of  their  Composition  and  the  Influence 
of  Manures  in  ameliorating  them,  with  Outlines  of  the 
various  Processes  of  Analysing  them.  Small  Svo. 
London,   1862. 

Scrntinum  Hermeticum.     i6mo.      1743. 

Seaman  (Ezra  C).  Views  of  Xature  and  of  the  Elements. 
Forces  and  Phenomena  of  Natui'e  and  of  Mind,  Svo. 
New  York,  1873. 

Secrets  des  Arts  (Revue  scieutifique  et  industrielle),  1850. 

Secrets  Revealed  ;  or.  An  Open  Entrance  to  the  Shut  Palace 
of  the  King ;  containing  the  greatest  Treasure  in  Che- 
mistry.     (Anonymous.)      i6mo.     London,  1669. 

Seidel  (L.).  Untersuchungen  iiber  die  Lichtstiirke  der 
Planeten  Yenus,  Mars,  Jupiter,  uud  Saturn.  4to. 
Miinchen,   1859. 

Senebier  (Jean).  Physiologic  Yege tale,  contenant  une 
description  des  Organes  des  Plantes,  et  une  exposition 
des  Pheuomencs  produits  par  leur  Organisation.  Svo. 
Geneve.     Tomes  1-5. 
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Sen  ft  (Ferdinand).  Die  krystallinischen  Felsengemeng- 
theile.     8vo.     Berlin,  1868. 

Sewage  of  Towns.  Third  Reportof  the  Commission  appointed 
to  inquire  into  the  best  mode  of  distribntiQg  the  Sewage 
of  Towns,  and  applying  it  to  beneficial  and  profitable 
nses:  with  Appendices  i,  2,  3.     8vo.     Loudon,  1865. 

Singer  (Gr.  J.).  Elements  of  Electricity  and  Electro-che- 
mistry.    8vo.     London,  1814. 

Sitzungsberichte  der  kaiserhchen  Akademie  der  Wissen- 
schaften  in  Wien.     (See  Akademie.) 

Smee  (A.).  General  Debility  and  Defective  ITutrition ;  their 
Causes,  Consequences,  and  Treatment,  12 mo.  London. 
1859. 

Smith  (R.  Angus).  Report  on  the  Air  of  Mines  and  Con- 
fined Places  :  being  part  of  the  Appendix  to  the  Report 
to  the  Royal  j^Iines  Commission.  Folio.  London,  1864. 
(2  copies). 

Air  and  Rain :  the  Beofinning-  of  a  Chemical  Climato- 


logy.    8vo.     London,  1872. 

Smith  (J.Lawrence).  Mineralogy  and  Chemistry :  original 
Researches.     8vo.     Louisville,  Kentucky,   1873. 

Smithsonian  Contributions  to  Knowledge.  18  vols.  4to. 
"Washington,  1848 — 1872.      (Vol  xvii.  wanting.) 

Smithsonian  Institution,  Report  of  Meteorological  Observations 
made  uuder  the  direction  of  the  (see  page  48). 

Smithsonian  Miscellaneous  Collections.  4to.  Washington. 
Vols.  I.,  ITL,  IV.  (1862),  Vol.  V.  (1864),  Vol.  VL 
(1871). 

Smithsonian  Reports : — Annual  Reports  of  the  Board  of 
Regents  of  the  Smithsonian  Institution,  for  the  years 
1849-186S  and  1870-187 1.     8vo.     Washington. 

Smithsonian  Reports  : — Report  to  the  Smithsonian  Institution 
on  the  History  of  the  Discovery  of  the  planet  jSTeptune, 
by  B.  A.  Gould,  jun.     8vo.     Washington,  1850. 

(J 
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Societe   Th^rapeutique  de    la    France : — Compte    rendu    des 
Seances  Grenerales.     8vo.     Paris,  1867. 

S  onnenscliein     (F.    L.).        Handbucli    der    Analytisclien 
Chemie.     Quantitative  Analyse.     Svo.     Berlin,  187 1. 

Handbucli   der  jjerichtliclien   Cliemie.     Svo.     Berlin, 


1869. 

Spielmann  (J.  R.).  Instituts  de  Chimie.  2  tomes.  i2rao. 
Paris,  1770. 

Stalilii  (Georgii  Ernesti).  Experimenta,  Observation p.s, 
Animadversiones,  CCC.  nuniero,  chymicte  ct  pliysicse. 
8vo.     Berolini,  1731. 

Fundamenta  Chymiae  dogmaticEe    et    experinaentalis. 


4to.     Viirnberg,  1723. 

Stalil Schmidt  (C).  Die  Galirnngschemie,  nmfassend  die 
Weiubereitung,  Bierbrauerei  und  Spiritus-fabrication, 
nebst  einem  Anliang,  die  Essig-fabrication  enthaltend. 
Svo.     Berlin,  186S. 

St  as  (J.  S.).  Reclierclies  sur  les  Rapports  reciproqnes  des 
Poids  Atomiques.     Svo.     Bruxelles,  i860. 

ITouvelles    Reclierclies  sur  les    Lois  des    Proportions 


Chimiques,  sur  les    Poids  Atomiques  et  leurs    Rapports 
mutuels.     4to.     Bruxelles,  1865. 

Statistics  of  the  Foreign  and  Domestic  Economy  of  the 
United  States  (1864)  :  communicated  by  the  Secretary 
of  the  Treasury.     Svo.     Washington. 

Stenhouse  (J.).  On  the  Economical  Application  of  Char- 
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Vathaire  (A.  de).  Etudes  sur  les  Hants  Fourneaux  et  la 
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—  On  some  Points  of  Magnetic  Philosophy.     (Philoso- 


phical Magazine,  Feb.,  1855.) — I. 
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IX. 
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A  Course  of  Lectures  on  Coal  Gas.     1867. — YIII. 
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1867.— XI. 

On   the   proposed  Water  Supply  for  the   Metropolis. 
April  8,  1868.— XXXI. 

Frankland  (E.)  and  B.  F.  Duppa.  Researches  on  Acids 
of  the  Lactic  Series.  Part  I,  Synthesis  of  Acids  of  the 
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Synthetical    Researches    on    Ethers.     No.   i, 

Synthesis  of  Ethers  fi'om  Acetic  Ether.     (Phil.  Trans., 
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Kochbrunnen  zu  Wiesbaden.  Wiesbaden,  1850. — 2,  Die 
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Analyse    der   Trinkquelle    zu    Dribnrg,    der  Herster 

Mineralquelle,  sowie    des    zu    Badern    benutzten    Satzer 
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Analyse  der    Trinkquelle,  der    Badequelle,  und    der 

Helenenquelle  zu  Pyrmont.     8vo.     Arolsen,  1865. — XL 

Analyse  des  Tonnisteiner  Heilbrunnens  und  des  Ton- 


nisteiner   Stahlbrunnens  im    Brohl   Thale.     8yo.     Wies- 
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Fritsch  (Karl).  Kalendar  der  Flora  des  Horizontes  von 
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Furnivall  (F.  J.),  The  Book  of  Quinte  Essence,  or  the 
Filth  Being,  that  is  to  say,  Man's  Heaven.  Edited  from 
the  Sloane  M.S.,  about  1460-70  a.d.,  by  Frederick  J. 
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Theology  and  Natural   Science :    their  mutual   rela- 
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Gladstone  (J.  H.)  and  Sir  D.  Brewster.     See  Brewster. 

Gladstone  (J.  H.)  and  Dale.     See  Dale. 

Glaisher  (James).  On  the  Determination  of  the  Mean 
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Thermometrical  Observations  taken  at  the  Royal  Obser- 
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1859.— XXXII. 
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XIX. 

On  Fluoride  of  Silver.     (Phil.  Trans.,  1870.)— XIX. 
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i873.)-XXIL 

Gould  (B.  A.,  junr.).  Report  to  the  Smithsonian  Institu- 
tion on  the  History  of  the  Discovery  of  the  Planet 
Neptune.     8vo.     Washington,  1850. — XXII. 
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Graham  (Lieut.- Colonel  J.  D.),  Report  on  Mason  and 
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XIII. 
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—XVIII. 

Part   II.     (From    the    Philosophical    Transactions    for 
1849)— XVIII. 

On  the  Diffusion  of  Liquids.    (From  the  Philosophical 
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XXIV. 

Om  Vjfidskers    Udvidelse   ved   konstant  Tryk.     8vo. 


Christiania,  187 1. — XXIV. 
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Chimiques.     4to.     Christiania,  1867. — XV. 
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Cane-sugar.     8vo.     Mauritius,  1863. — V. 

• On  some  Derivatives  from  the  Olefines. — VIII. 


H. 

Haidin  ger  (W.).  On  the  Optical  Properties  of  a  Compound 
of  Iodine  and  Codeine.  (From  the  Edinburgh  New 
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Hake  (T.  G.).  On  Vital  Force;  its  Pulmonic  Origin  and 
the  general  Laws  of  its  Metamorphosis.  8vo.  London, 
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Hamilton  (George).  Suggestions  for  a  New  System  of 
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Hare  (Robert,  M.D.).  An  Account  of  an  Apparatus  for 
Producing  Attrition  between  the  Surfaces  of  Siliceous 
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ing whether  the  consequent  Odour  and  Coruscations  are 
due  to  Ozonification.  (From  the  Journal  of  the  Franklin 
Institute,  185 1.) — I. 

On  the  Conclusion  arrived  at  by  a  Committee  of  the 

Academy  of  Sciences  of  France,  agreeably  to  which 
Tornadoes  are  caused  by  Heat,  &c.,  &c.  Philadelphia, 
1852.— L 

• The  same  in  French. — XXIII. 


—  Memoir  on  the  Explosiveness  of  Nitre,  with  a  view  to 
elucidate  its  agency  in  the  tremendous  Explosion  of  July, 
1845,  in  New  York.  (From  the  Smithsonian  Contribu- 
tions to  Knowledge,  1849.)     8vo. ;  also  4to. — XVII. 
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of  Franklin,  Dafay,  and  Ampere,  with  an  effort  to 
explain  Electrical  Phaenomena  by  Statical  or  Undulatory 
Polarization.    8vo. — I. 

!N"otices  of  Tornadoes.     (From  the  American  Journal 

of  Science  and  Arts,  Vol.  38,  No.  i.)     Svo. — XII. 

A  Letter  to  William  Whewell,  Professor  of  Moral 

Philosophy  in  the  University  of  Cambridge,  in  Reply  to 
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pamphlet  entitled  "  A  Demonstration  that  all  Matter  is 
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■ Objections  to  Mr.  Redfield's  Theory  of  Storms,  with 

some  Strictures  upon  his  Reasoning.  (From  the  American 
Journal  of  Science  and  Arts,  Vol.  42,  No.  i.)  8vo. 
—XII. 


—  Objections  to  the  Nomenclature  of  the  celebrated 
Berzelius,  with  Suggestions  respecting  a  Substitute. 
(In  a  Letter  to  Professor  Si llim an.     1840.)     Svo. — VI. 

—  An  Attempt  to  refute  the  Rea.soning   of  Liebig  in 


favour  of  the  Salt-radical  Theory.  (Extracted  from  the 
American  Journal  of  Science,  Vol.  i,  Second  Series, 
1846.)     8vo.— VI. 

Hauer  (Karl  Ritter  von).  Chemische  Analyse  der  Fahlerze 
von  Poratsch  bei  Schmolnitz  in  Ungarn  (Mittheilung  in 
der  Sitzung  der  k.  k.  geologischen  Reichsanstalt  am  22. 
December,  1852.) — VI. 

Ueber  die  Besuhaffenheit  der  Lava  des  Aetna,   von 

der  Eruption  im  Jahre  1852.  (Wien.  Akad.  Ber. 
Juni  1853.)— VL 
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Hauer  (Karl  Ritter  von).  Ueber  einige  Cadmium- Salze. 
(Wien.  Akad.  Ber.  Jiinner  1855.) — VI. 

Hauer  (Rudolph  Ritter  von).  Untersnchung  von  Acker- 
erden  aus  dam  Banato.  (Mitgetheilt  in  der  Sitzung 
der  kaiserlich-koniglichcn  geologiscben  Reichsanstalt,  am 
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Norge.     4to.     Christiania,  1873. — XIX. 
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Herapath  (T.  J.)  Some  Observations  on  the  Chemical 
Composition  and  Agricultural  Value  of  the  Fossil  Bone 
and  Pseudo-coprolites  of  the  Crag.  Svo.  London,  1 85 1. 
—V. 

The  Improvement  of  Land  by  Warping  chemically 

considered.     Svo.     London,  1850. — V. 

An  Account  of  certain  Chemical    and  Microscopical 


Researches  on  the  Blood,  Excretions,  and  Breath  in 
Cholera.  (From  the  London  Medical  Gazette.)  Svo. 
London,  1849. — ^• 

Herpin  (J.  C).  Du  Raisin  considere  comme  Medicament. 
i2mo.     Paris,  i860. — XXIII. 

Hildebrandsson  (H.  H.).  Recherches  sur  la  propagation 
de  I'Hydrogene  sulfure  a  travers  des  Gaz  differents.  4to. 
Upsal,  1868.— XIX. 

Hinrichs  (Gustavus).  Atomechanik,  oder  die  Chemie  eine 
Mechanik  der  Panatome.     4to.     Iowa,  1867. — XV. 

A  Programme   of  Atomechanics.     4to.     Iowa,    1867. 
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Horbye  and  Ebbesen.     6^ee  Ebbesen. 


THE  CHEMICAL   SOCIETY.  Ill 

How  (Henry).     On  Meconic  Acid  and  some  of  its  Deriva- 
tives.    (Edinb.  Phil.  Trans.,  Vol.  20,  Rirt  3.)— XVII. 

Hunter  (John).     On  the  Absorption  of  Vapours  by  Charcoal. 
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Huxley    (Prof.).      Addre.=^s   delivered    at    the    Anniversary 
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Igelstrom,  Nordenskiold,  and  Erdmann.  See  Erd- 
mann. 

Ingens  and  Hiortdahl.     See  Hiortdahl. 

International  Association  for  obtaining  a  Uniform  Decimal 
System  of  Measures,  Weights,  and  Coins.  (British 
Branch.)  First  Report  of  the  Council  to  the  General 
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Investigations  conducted  in  the  Laboratory  of  the  Museum  of 
Ii'ish  Industry,  Stephen's  Green,  Dublin,  during  the  Ses- 
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Johnson  (S.  W.),  Chemist  to  the  Connecticut  State  Agri- 
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Jones  (Joseph).  Suggestions  on  Medical  Education.  In- 
troductory Lecture  to  the  Course  of  1859-60  in  the 
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Joule  (J.  P.).  Account  of  Experiments  demonstrating  a 
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Account  of  Experiments  with  a  powerful  Electromag- 
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1852.— XXIY. 

On  the  Heat  disengaged  in   Chemical  Combinations. 
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On  the  Economical  Production  of  Mechanical  Effect 
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Manchester  Memoii'S,  185 1-2.) — YI. 

—  On   the   Mechanical   Equivalent   of   Heat.       (Philo- 
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Kane  (Sir  Itobert).  Abstract  of  a  Memoir  on  the  Chemi- 
cal Constitution  of  the  Plants  of  Flax  and  Hemp. 
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Kjerulf  (L.  T.),  Yeiviser  ved  geologiske  Excnrsioner  i 
Christiania  Omegn.     4to.     Christiania,  1865. — XY. 
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-xi^n. 


THE   CHEmCAL   SOCIETY.  113 

Kopp  (Hermann).  On  the  Relations  between  Boiling 
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Land 0 It  (H.).  Untersuchungen  iiber  die  Dampf-tensionen 
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De  I'identite  d'Origine  de  composition  et  de  Proprietes 


Medicales  des  Sources  Minerales  du  Bassin  de  Vichy. 
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I 


114  CATALOGUE   OF   THE   LIBRARY   OF 
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Way  (J.  T.)  and  Paine  (J.  M.).  On  the  Phosphoric  Strata 
of  the  Chalk  Formation.     Svo.     London,  1848. — IV. 

Weltzien  (C).  Ueber  das  Wasserstoff-superoxyd  und  das 
Ozon.  (Ann.  Ch.  Pharm.  Band  cxxxviii.  Heft  2.) 
—XX. 

Die  Brunnenwasser  der  Stadt  Karlsruhe.    Svo.  Karls- 


ruhe, 1866.— XL 

Wetherill  (C.  M.).  On  Adipocere  and  its  Transformation. 
(Extracted  from  the  Transactions  of  the  American  Philo- 
sophical Society,  vol.  xi.,  read  January  19,  1855.) — 
XVI. 

On  Artificial  Lactation.     (From   the  Transactions  ot 


the  Indiana  State  Medical  Society.     1S60.) — IX. 
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Wetlicrill  (C.  M.).  Experiments  with  Ammonium-amalgam. 
(Silliman's  Journal.     Series  2,  vol.  xi.  ,  1865.) — VII. 

On    the    Crystalline   Nature  of    Glass.       (Silliman's 

Journal.     Series  2,  vol.  xii.      1866. — VII. 

• A  brief  Sketch  of   the  Modern  Theory  of  Chemical 

Types.     8vo.— XXI. 

On  the  Crystallization  of  Sulphur,  and  on  the  reaction 

between  Sulphide  of  Hydrogen,  Ammonia,  and  Alcohol. 
(Silliman's  Journal.  Second  series,  vol.  xl.  November, 
1865.)— VII. 

Experiments    on    Itacolumite   (Articulite),  with  the 


Explanation  of  its  Flexibility,  and  its  relation  to  the  for- 
mation of  Diamond.  (From  Silliman's  Journal.  [2], 
xliv.     1867.)— XXV. 

Williams  (C.  C).     On  the  Constitution  of  the  Essential  Oil 
of  Rue.     (Phil.  Trans.,  1858,  Part  2.— XIX. 

On  Eugenic  Acid.     8vo.     London,  1858. — VIIT. 


On  some  of  the  products  of  the  destructive  distillation 

of  Boghead  Coal.     Part  i.     (Philosophical  Transactions, 
1857,  Parts  I  and  2  ;   1858,  Part  i.)— XIX. 

Williamson     (A.    W.).     On    the    Atomic    Theory.      8vo. 
London,  1869.— XXIV. 

Address  delivered  at  the  Meeting  of  the  British  Asso- 


ciation at  Bradford.     August,  1873.     8vo.     XXII. 

Wilson  (George,  M.D.).  On  the  applicability  of  the  Electro- 
magnetic Bell  to  the  Trial  of  Experiments  on  the  Conduc- 
tion of  Sound,  especially  by  Gases.  (From  the  Edinburgh 
New  Philosophical  Journal,  April,  1846.)     8vo. — XXIV. 


On   Isomeric  Transmutation,   and  the  A^iews   recently 

published  concerning  the  compound  nature  of  Carbon, 
Silicon,  and  Nitrogen.     8vo.     Edinburgh,  1844. — VI. 

—  On  a  simple  Mode  of  constructing  Skeleton  Models  to 
illustrate  the  Systems  of  CrystallogTaphy.  (From  the 
Transactions  of  the  Royal  Scottish  Society  of  Arts,  vol. 
iii,  1845.)     Svo.- — I. 
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"Wilson  (George,  M.D.).  On  tlie  Composition  of  the 
Building  Sandstones  of  Craileth,  Binnie,  Gifnock,  and 
Patrick  Bridges.     8vo.     Edinburgh,  1858. — YII. 

On  the  Employment  of  Oxygen  as  a  means  of  Resus- 
citation in  Asphyxia,  and  otherwise  as  a  Remedial  Agent. 
8vo.     Edinburgh,  1845. — XII. 

■ — ■  On  W  oil  as  ton's   Argument  from  the  Limitation  of 


the  Atmosphere,  as  to  the  Finite  Divisibility  of  Matter. 
(Trans.  Roy.  Soc,  Edinb.,  vol.  xvi.  Part  i,  1845.) 

Wilson  (George,  M.D.)  and  John  Crombie  Brown, 
Account  of  a  Repetition  of  several  of  Dr.  Samuel 
Brown's  Processes  for  the  Conversion  of  Carbon  into 
SiKcon.  (From  the  Transactions  of  the  Royal  Society 
of  Edinburgh,  vol.  xv,  1844.) — XYII. 

Wrottesley  (Lord).  Address  delivered  at  the  Anniversary 
Meeting  of  the  Royal  Society,  November  30,  1857. — 
XIII. 

Wurtz  (Ad.).  Memoire  sur  les  Glycols  ou  Alcohols  di- 
atomiques.     8vo.     Paris. — VIII. 

Cours  de  Philosophie  Chimique,  redige  par  F.  Papil- 


lon.     4to.     Paris,  1864. — XVI. 


Y. 


Yates  (James).     Memorials  of  Dr.  Priestley.     (From  the 
Christian  Reformer  for  i860.)     8vo. — XIII. 


z. 

Ziirich.  Meteorologische  Beobachtungen,  angestellt  von  der 
Naturforschenden  Gesellschaft  in  Ziirich.  Januar  bis 
December,  1848.— XII. 

Denkschrift   des  hundertjahrigen  Stiftungsfestes    der 


Naturforschenden  Gesellschaft  in  Ziirich.      1846. — XVI. 
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Zurich.  Die  wichtigsten  Momente  ans  der  Geschichte  der 
naturforschenden  Gesellschaft  in  Ziirich,  von  ihrer  Griin- 
dung  bis  zum  Feier  ihres  hnndertjahrigen  Jubileums. 
4to.     1846.— XVI. 

Bibliographische  Notizen  iiber  die  Ziircherischen  Natar- 

forscher,  Geographer,  Aerzte  und  Mathematiker,  nebst 
Aufzahlung  der  im  Kauton  Ziirich  vorhanden  naturwis- 
senschaftlichen  Sammlungen.    4to.    Ziirich,  1846. — XVI. 
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Siiimidzu,  M.E 

8.  Potassium  Chlorate.    By  Frank  L.  Teed,  D.Sc 

9.  On  the   Sugars  of   some   Cereals  and  of   Germinated 

Grain.     By  C.  O'Sullivan,  F.E.S 

10.  Note  on  the  Chemical  Foi-mula  for  Wool  Keratine.    By 
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A  New  Element :  G-ermanium.     By  Clemens  Winkler  . 

The  Influence  of  Temperatiu'e  on  the  Heat  of  Chemical 
Combination.     By  S.  U.  Pickering 

The  Salts  of  Tetrethylphosj^honinm  and  their  Decom- 
position! bv  Heat.  By  Prof.  E.  A.  Letts  and  Norman 
Collie,  Ph.D 

The  Formation  of  Acids  from  Aldehydes  by  the  Action 
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F.R.S 
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Sulphine  Salts  containing  the  Ethylene  Eadicle.     Part 
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Sydney  Young,  D.Sc 
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38.  Some   Sulphur    Compounds   of    Barium.      Bv  V.   H. 
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39.  Parabenzylphenol    and    its    Deriyatiyes    and    a    New 
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136. 

Cadmium     and     iodine,     electromotive 

forces  developed  bv  combination  of, 

227. 

chloride,  hydrates  of,  257. 

Calorimetric  study  of  salts,  sources   of 

error  in,  198. 
Cane-sugar  unaifected  by  B.  aceti,  136. 
Carbamates,  certain  aromatic,  158. 
Carbohydrates,   spectroscopic   notes  on, 

247. ' 
Cellulose,  an  acetic  ferment  which  forms, 

194. 
Cereals,  sugai*s  of,  142. 
Chemical  change,  use  of  electric  light  to 

influence,  182. 
Chloral  ethyl  alcoholate,  vapour-density 

of,  245. 
Chlorate,    decomposition    by     heat     of 

potassium,  141. 
Chlorine,  amount  of,  in  rain-water,  25S. 
Chlorosidphonic     acid,    action     of,    on 

naphthalenemonosulphonic  acids,  230. 
Chi'omyl  diehloride,  action  of  ammonia 

on,  175. 
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Closed  carbon-chains,  synthetical  forma- 
tion of,  238. 

Coumarinecarboxylic  acid,  178. 

Crystallisation,  water  of,  220. 

Cyanates,  certain  aromatic,  158. 

Cyanogen,  combustion  of,  171. 

Cyan  uric  chloride,  166,  229. 

action  of  naphthylamine  on, 

167. 

Decomposition   of   salts,  apparatus  for 

determination  of  temperature  of,  205. 
Denitrification,  220. 
Detection   and   estimation   of  chlorine, 

bromine,  and  iodine,  227. 
Dextrose,   oxidation    of,   by    B.    aceti, 

136. 
Diallylacetic  acid,  magnetic  rotation  of, 

153. 
Diallylmalonate,    magnetic    rotation   of 

ethylic,  153. 
Diazoamido-compounds,  263. 
Diazobeuzeneanilide,  229. 
Diphenyl,  azo-dyes  from,  184. 

dicyanate  and  diisocyanate,  158. 

Diphenylene  diurethane,  158. 
Dissociation  and  evaporation,  225. 
Double  salts,  heat  of  formation  of,  164. 
Dyes,  absorption  spectra  of,  245. 

Ekasilicium,  197. 

Electric  light,  use  of,  to  influence  che- 
mical change,  182. 

Electrolysis  of  aqueovis  solutions  of 
sulphuric  acid,  215. 

of  ammonic  sulphate,  248. 

Electromotive  forces  of  combination  of 
cadmium  and  iodine,  227. 

Error,  som'ces  of,  in  calorimctrie  study 
of  salts,  198. 

Essential  oils,  216. 

Estimation  of  free  oxygen  in  water, 
223. 

Etliylene  bromide,  action  of  ethyl  sul- 
phide on,  168. 

sulphine  salts,  167. 

Etliylic  alcohol  oxidised  by  B.  aceti, 
136. 

Eurhodines,  a  new  class  of  colouring 
matters,  187. 

Evaporation  and  dissociation,  225. 

Explosives,  198. 

Fairbaim's,  Sir  William,  experiments  on 
remelting  of  iron,  134,  209. 

Fermentation,  137. 

Ferment,  an  acetic,  which  fonns  cellu- 
lose, 194. 

Filter-paper,  retention  of  lead  salts  by, 
206. 


G-ermanium,  197. 

Grluconic  acid,  formation  from  dextrose 

by  B.  aceti,  136. 
Glycyphyllin,  239. 
Glyoxalines,  201. 
Grrain,  sugars  of  malted,  142. 

Heat  of  combination,  influence  of  tem- 
perature on,  161. 

Heat  of  dissolution  of  hydrated  and 
anhydrous  salts,  161. 

Hexabromacetone  and  urea,  229. 

Hydration  of  salts  :  cadmium  chloride, 
257. 

Hydrocyanides  of  diketones,  249. 

Hydrogen  peroxide,  separation  and  esti- 
mation of  zirconium  by,  205. 

probable    presence    of,   in 

natural  water,  225. 

Hydrolysis  of  sulphonic  acids,  234. 
Hydroxylamine,  reduction  of  nitrites  to, 

251. 
Hydroxyquinoline,  derivatives  of,  210. 

Imabenzil,  202. 

Iodine,  separation  of,  from  chlorine  and 
bromine,  227. 

and  iodine  chloride,  vapour  pres- 
sure of,  181. 

Iron,  cast,  condition  of  silicon  in,  155. 

influence  of  silicon  on,  133. 

Sir  William  Fairbairn's  ex- 
periments on  remelting  of,  134. 

sulphate,  agricultural  experiments 

with,  260. 

Ketones,  formation  of,  by  interaction  of 

anhydrides  and  salts,  165. 
Keratine,  formula  of  wool,  142,  147. 
Koppite,  analysis  of,  138. 

Lead  salts,  retention  of,  by  filter-paper, 
206. 

Levulose,  production  of,  from  mannitol 
by  B.  aceti,  136. 

Lime  leaves,  oil  of,  158. 

Liquids,  natm-e  of,  226. 

Living  matter,  action  of  inorganic  com- 
pounds on,  254. 

Magnetic  rotation  of  allyl-  and  diallyl- 
acetic acids,  ethylic  diallylmalonate, 
and  imdecylenic  acid,  153. 

of   mixtiu'cs  of  water  with 

fatty  acids,  &c.,  229. 

Mannitol,   conversion  of,   into   levulose 

by  B.  aceti,  136. 
Mercui'y  sulphites,  139. 
Metals,  action  of  acids  on,  189. 
Metatoluvlene  diisocvanate,  158. 
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Methylic  alcohol  not  oxidised  by  B. 
aceti,  13G. 

ethylic  oxalate,  1(5<S. 

Methyl  nonyl  ketone  from  oil  of  lime 
leaves,  158. 

Milk-sugar  unaffected  by  B.  aceti,  136. 

Molecular  structure  of  carbon  com- 
pounds, relation  between,  and  absorp- 
tion spectra,  245. 

Morindin  and  morindon,  256. 

Naphthalene-derivatives,  139. 

note  on  constitution  of,  172. 

Naphthalenedisulphonic  acids,  229. 

Naplitlialenesulphonic  acids,  action  of 
bromine  on,  233. 

a-bromo-,    a-chloro-,     and 

a-nitro-,  233. 

Naphtholsulphonic  acid  (/3-)  and  bro- 
mine, 232. 

Natural  waters,  probable  presence  of 
HoOo  in,  225. 

Nature  of  liquids,  226. 

Nitrates,  formation  and  destruction  of, 
by  organisms,  218. 

Nitric  peroxide  explosives,  198. 

Nitrifying  organisms,  distribution  of,  in 
soil,  267. 

Nitrites,  reduction  of,  by  hydrogen  sul- 
phide, 250. 

Nitrobenzalmalonic  acids,  properties  of, 
177. 

Nitrogen,  note  as  to  existence  of  an  allo- 
tropic  modification  of,  223. 

Nitroxyl  or  nitryl  chloride,  155. 

Oils,  essential,  216. 

Oxalate,  methylic  ethylic,  168. 

Oxygen,  method  of  estimating  free,  in 

water,  223. 
Ozone,   production   of,  by    electrolysis, 

215. 

Parabenzylphenol,  184. 

Paranitrobanzoylacetic  acid,  derivatives 
of,  193. 

Perchlorate,  decomposition  of  potassium, 
141. 

Phenanthrylene  (di-)  azotide,  236,  269. 

Phenylacetic  acid,  action  of  sodium  on 
ethereal  salts  of,  188. 

Phenylbutindicarboxylic  acid,  178. 

Phenylsulphonic  anhydride,  229. 

Pipitzahoic  acid,  229. 

Phosphates,  arsenates  and  vanadates, 
analogous,  259. 

Phosphoric  sulphide,  action  of,  on  ben- 
zophenone,  204. 

Phosphorus  tetroxide,  235. 

Phosphorus  trichloride,  action  of  bro- 
mine on.  220. 


Phthalic  acid,  bromo-,  139. 

/3-sulpho-,  /3-hydroxy-,   and 

)3-chloro-,  211. 
Potassium    clilorate,    decomposition    of, 

by  heat,  141. 
Propyl  alcohol,  oxidat  ion  of,  by  B.  aceti, 

136. 

Rain-water,    amount    of     clilorine     in, 

258. 
Resin,  estimation  of,  in  soap,  175. 
Retention  of  lead   salts  by  filter-paper, 

206. 

Salicylic  aldehyde,  action  of,  on  sodium 

succinate,  249. 
Salts,   sources  of   error  in  calorimetric 

study  of,  198. 
Silicon,  condition  of,  in  cast  iron,  155. 
influence  of,  on  properties  of  iron 

and  steel,  133,  2G6. 
tetrachloride,  action  of,  on  aroma- 
tic amido-compounds,  251. 
Smilax  ghict/phylla,  sweet  principle  of, 

239. 
Soap,  estimation  of  resin  in,  175. 
Sodium  carbonate,  decomposition  of,  on 

fusion,  257. 
Starch,  unaffected  by  B.  aceti,  136. 
Succinate,  action   of  salicylic  aldehyde 

on  sodium,  249. 
Sugars   of   cereals   and    malted    grain, 

142. 
Suljjhine     salts     containing      ethylene, 

267. 
Sulphites,  constitution  of,  139. 
Sulphonic  acids,  hydrolysis  of,  234. 
Sulphophthalic  acid,  211. 
Sulphur  compounds  of  barium,  183. 
Sulphuric  acid  solutions,  electrolysis  of, 

215. 

Taurine,  derivatives  of,  212. 
Temperature,  influence   of,  on   heat  of 

combination,  161. 
of  decomposition  of  salts,  aj)para- 

tus  for  the  determination  of,  164. 
Tetramethylammonium  salts,  action  of 

halogens  on,  239. 
Tetramethylene,  derivatives  of,  238. 
Thiosulphates,  double,  251. 
Thiourea,  derivatives  of,  143. 
Tin  tetrethide,  new  method  of  preparing, 

166. 
Titanium,  estimation  of,  in  presence  of 

niobium,  138. 
Tolane  (di-)  azotide,  236,  268. 
Tolueneparasulphonic    acid,    action    of 

bromine  on,  235. 
Trimethvldiethvlamidobenzene,  229. 
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Triphenylmetliyl  bromide,  action  of,  on 
etlijlic  sodio-raalonate,  251. 

Undecylenic  acid,  coustitution  of,  153. 
Urea  and  hexabromaeetone,  229. 

Vapour-pressures  of  acids  and  alcohols, 

229. 
of  bromine,  iodine  and  iodine 

chloride,  181. 


Vanadates,  arsenates  and  phosphates, 
analogous,  259. 

Water  of  crystallisation,  220. 
Wool  keratine,  142,  l-i7. 

Zirconium,  estimation  and  separation 
of,  by  means  of  hydrogen  peroxide, 
138,  205. 
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January  2lst,  1886.     Dr.  Hugo  Miiller,  F.R.S.,  President,  in  the 

Chair. 

Messrs.  Charles  Langert,  W.  J.  Cousins,  W.  Watson  Will,  and  G. 
H.  Bailey  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Caleb 
Ferrey,  M.B.,  CM.,  B.Sc,  Mainhead,  Bondi,  Sydney,  N.S.W.;  Francis 
W.  Leeds,  Glenfield,  69,  Highbury  New  Park,  N.  ;  Arthur  Percy 
Hoskins,  58,  Wakehurst  Road,  New  Wandsworth,  S.W. ;  James 
Galbraith  Ross,  14,  Argyle  Place,  Grange,  Edinburgh ;  Arthur  John 
Starey,  8,  Duncombe  Road,  Hornsey  Rise,  N. ;  Sidney  Williamson, 
Fairholme,  Esher,  Surrey;  William  T.  Wright,  15,  Victoria  Road, 
Bromhall  Park,  Sheffield ;  Brougham  Young,  Home  Lyn,  Woodberry 
Down,  London. 

The  following  papers  were  read  : 

1.  "The  Influence  of  Silicon  on  the  Properties  of  Cast  Iron." 
Part  HI.     By  Thomas  Turner. 

The  paper  is  a  continuation  of  those  recently  published  by  the 
author  on  the  same  subject  (Trans.,  47,  577,  902).  It  is  shown 
that  the  previous  results  strongly  support  the  author's  conclusions, 
although  opposite  opinions  have  been  generally  held. 

The  Woolwich  Report,  "  Cast  Iron  Experiments,  1858,"  is  con- 
sidered in  detail.  This  report  included  the  chemical  analyses  and 
mechanical  tests  of  70  specimens  of  British  cast  iron.  The  author 
classifies  these  ii'ons  according  to  the  amount  of  phosphorus  present, 
and  in  different  tables  considers  eveiy  specimen  mentioned  in  the 
report.     Some  of  the  more  important  results  are  as  follows  : — 
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1.  Only  eight  specimens  were  mentioned  as  being  "  too  hard  to 
turn  ;"  seven  of  these  contained  under  0'9  per  cent,  of  silicon,  while 
the  eighth  was  ricli  in  phosphorus  and  sulphur.  These  facts  strongly 
support  the  author's  conclusion  that  a  softening  effect  is  produced  by 
a  suitable  proportion  of  silicon. 

2.  The  six  best  specimens  mentioned  in  the  report  contained  on  an 
average  1393  per  cent,  of  silicon,  while  the  author,  from  his  own 
experiments,  recommended  about  1"4  per  cent.  The  six  specimens 
lowest  in  silicon  are  of  intermediate  qualitj^,  while  the  six  specimens 
highest  in  silicon  are  of  inferior  quality.  These  results  support  the 
author's  "vdew  that  a  suitable  proportion  of  silicon  is  beneficial. 

3.  When  the  specimens  are  classified  according  to  their  propwtjon 
of  phosphorus  and  arranged  in  tables  in  order  of  silicon  present,  a 
gradual  improvement  is  noticed  as  the  silicon  increases  until  a  certain 
point  is  reached  beyond  which  point  the  metal  deteriorates  in  quality. 
In  one  table,  however  (0"2 — 0'4  per  cent,  of  phosphorus),  no  such 
regularity  is  observed ;  this  is  due  to  the  small  variations  in  silicon 
and  the  large  alterations  in  the  proportion  of  other  elements  present. 

4.  That  the  maximum  points  are  as  follows  : — 

With  under  0; 2  per  cent,  phosphorus  ....  1'88  p.  c.  Si. 

Between  0"4  and  0"6  per  cent,  phosphorus.  1"21 

„        0-6    „    1-0        „  „         .  1-41 

Over  1  per  cent,  phosphorus 1"57 

English  irons  in  the  Appendix 1"03 

Foreign  irons  in  the  Appendix 1'33 

Mean 1-405 

The  author  also  refers  in  detail  to  Sir  William  Faii'bairn's  experi- 
ments of  1853  on  the  influence  of  remelting  on  the  mechanical  pro- 
perties of  cast  iron.  It  is  shown  that  the  results  obtained  may  be 
entirely  explained  by  the  chemical  changes  which  took  place ;  and 
that  when  regarded  in  this  light  they  illustrate  the  influence  of  silicon 
on  cast  iron  very  much  in  the  same  way  as  did  the  results  previously 
published  by  the  author. 


Discussion. 

Prof.  UxwiN  said  that  Mr.  Turner  had  done  a  service  in  removing 
the  popular  prejudice  that  silicon  is  a  very  injurious  constituent  of 
cast  iron.  This  prejudice  arose  a  long  time  ago,  apparently  from  the 
difficulty  experienced  in  smelting  very  rich  iron  ores  containing  much 
silica.  Thus  the  Turkish  Government  in  1844  wished  to  utilise  an 
exceedingly  rich  ore  (magnetic  ore  containing  12  per  cent,  silica)  found 
at  Samakoff,  but  could  not  smelt  it,  and  the  difficulty  was  attributed 
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to  the  silica.  Again  about  1853  attempts  were  made'  to  improve  cast- 
iron  gnns,  and  Mr.  Cochrane  advised  the  nse  of  Nova  Scotia  iron. 
This  was  tried  at  "Woolwich,  bnt  the  Chemical  Department  there 
refused  to  sanction  its  use  on  the  ground  that  it  contained  too  much 
silicon,  notwithstanding  that  Mr.  Fau'bairn's  mechanical  tests  were  in 
its  favour. 

Prof.  Unwin  exhibited  specimens  of  some  of  the  bars  produced 
in  Mr.  Fairbairn's  1853  experiments  in  the  remelting  of  iron,  and  he 
stated  that  the  iron  was  remelted  in  a  brass  furnace,  not  a  cupola. 
From  the  analyses  quoted  of  the  bars  tested  in  these  experiments 
it  appeared  that  the  only  chemical  change  which  occurred  in  re- 
meltiAg  was  the  change  in  the  amount  of  silicon,  which  therefore 
seemed  to  be  the  sole  cause  of  the  variation  in  strength.  But  this 
was  a  fallacy  :  the  methods  of  determining  carbon  in  those  days  were 
faulty,  and  no  distinction  was  drawn  between  grapliitic  and  combined 
cai'bon.  The  change  in  properties  on  remelting  was  always  attributed 
chiefly  to  the  change  from  graphitic  to  combined  carbon.  Mr.  Turner 
stated  that  he  had  found  exceptional  values  of  the  modulus  of  elas- 
ticity. Now  the  determination  of  the  modulus  of  elasticity  was  so  diffi- 
cult that  hardly  any  measurement  is  to  be  trusted  unless  the  measure- 
ments are  made  on  suitable  bars  under  suitable  conditions  ;  frequently 
the  bars  used  are  far  too  short.  He  was  not  prepared  to  agree  that 
because  a  certain  proportion  of  silicon  was  present,  therefore  the  iron 
was  good ;  and  it  was  essential  to  bear  in  mind  that  in  cast  iron  we 
want  not  strength  so  much  as  certain  working  qualities  ;  mere  crushing 
strength  was  of  very  little  importance. 

As  supporting  Mr.  Turner's  views,  Mr.  Pochin  quoted  an  instance  of 
an  iron  containing  some  amount  of  silicon  being  accepted  by  a  manu- 
facturer of  very  small  castings  as  suitable  in  place  of  one  with  less 
which  had  been  complained  of  as  unsuitable  on  the  ground  that  it 
contained  too  much  silicon.  He  suggested  that  some  of  the  dis- 
crepancies in  analyses  referred  to  by  the  author  might  really  be  due 
to  difference  in  composition  ;  diiferent  parts  of  one  and  the  same  pig 
or  steel  ingot  often  differ  very  much  in  composition.  He  had  recently 
had  occasion  to  notice  great  differences  in  quality  in  the  two  ends  of 
steel  sleepers,  the  one  withstanding  all  tests,  the  other  breaking 
readily. 

Mr.  TuRXER  in  reply  said  that  he  did  not  contend  that  a  large  pro- 
portion of  silicon  was  good,  but  that  when  present  in  suitable  propor- 
tion it  improved  the  quality  of  the  iron.  No  doubt  the  conversion  of 
graphitic  into  combined  carbon  was  a  most  important  change,  but  the 
extent  to  which  this  took  place  probably  in  some  way  depended  on 
the  amount  of  silicon  present ;  he  had  shown  in  a  previous  paper 
that  grey  cast  iron  can  be   made  from   white  by  addition  of  silicon. 


He  did  not  think  that  the  serious  discrepancies  which  lie  had  called 
attention  to  could  be  explained  in  the  manner  suggested  bj 
Mr.  Pochin. 

2.  "  The  Chemical  Action  of  Pure  Cultivations  of  Bacterium  aceti." 
By  Adrian  J.  Brown. 

After  referring  to  the  work  of  Pasteur  and  others  on  acetic  fermen- 
tation, the  author  describes  his  method  of  working  and  the  means 
used  for  obtaining  pure  cultivations  of  Bacterium  aceti.  He  then 
treats  of  the  mode  of  growth  and  morphology  of  the  organism.  The 
different  cell-forms  observed  agi-ee  with  the  drawings  of  B.  ac^ti  by 
Hansen  and  Zopf.     The  ferment  is  strictly  aerobic. 

After  showing  that  B.  aceti  oxidises  ethylic  alcohol  to  acetic 
acid  and  that  the  acetic  acid  so  formed  is  subsequently  destroyed  by 
the  ferment,  its  action  on  other  alcohols  of  the  same  series  is  studied. 
Normal  propylic  alcohol  is  freely  oxidised  to  propionic  acid,  but 
methylic  alcohol  is  not  acted  upon.  Isoprimary  butylic  alcohol  and 
amylic  alcohol  are  also  not  attacked. 

The  action  of  B.  aceti  on  certain  carbohydrates  is  then  described. 
Dextrose  is  freely  acted  on  by  the  ferment ;  no  alcohol  or  vola- 
tile acid  is  formed  during  the  fermentation,  the  sole  product  being 
gluconic  acid,  the  relation  of  which  to  dextrose  is  exhibited  in  the 
formulae : — 

Dextrose,     CH,(OH)-CH(OH)-CH(OH)-CH(OH).CH(OH)-COH, 
^^acir^  ]  CH2(0H)-CH(0H)-CH(0H)-CH(0H)-CH(0H)-C00H. 

Cane-sugar  is  unaffected  by  B.  aceti,  even  when  the  organism  is 
made  to  grow  freely  in  a  solution  containing  it.  This  is  true  also  of 
milk-sugar  and  starch. 

Manuitol  is  showTi  to  be  completely  acted  upon  by  B.  aceti,  the 
main  product  being  leevulose.  A  small  proportion  of  a  body  pos- 
sessing a  cupric  reducing  power,  but  no  action  on  polarised  light,  is 
also  simultaneously  formed.  Xo  acid  is  formed,  the  lasvulose  pro- 
duced not  being  further  acted  on  by  B.  aceti.  Laevulose  prepared 
from  inulin  is  also  not  oxidised  by  the  ferment,  thus  indicating  a 
marked  difference  in  the  constitution  of  dextrose  and  laerulose. 
Using  Kiliani's  formula  for  lajvulose,  its  relation  to  mannitol  is  shown 
by  the  formulae  : — 

Mannitol,  CH,(OH)-CH(OH)-CH(OH)-CH(OH)-CH(OH)-CH,(OH) 
Laevulose,  CH2(OH)-CH(OH)-CO-CH(OH)-CH(OH)-CHo(OH) 

As  mannitol  may  be  formed  from  dextrose  by*  the  action  of  sodium 
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amalgam,  the  oxidation  of  mannitol  by  B.  aceti  appears  to  afford  a 
means  of  converting  dextrose  into  laevulose. 

Discussion. 

The  President  remarked  that  the  study  of  the  effects  produced  by 
varions  organisms  presents  an  enormous  field  for  research  ;  the  results 
obtained  by  Fitz  had  already  shown  this.  The  experiments  were  also 
of  interest  as  bearing  on  the  examination  of  antiseptics,  and  pointed 
to  the  importance  of  ascertaining  their  effect  upon  a  variety  of 
organisms,  as  a  given  antiseptic  might  affect  one  kind  and  not 
another. 

Dr.  Armsteo?jg  said  that  Mr.  Bro^vn's  results  appeared  to  him  to 
throw  some  light  on  the  remarkable  transformations  undergone  by  the 
carbohydrates  in  plants  and  animals.  It  is  well  known  that  in  some 
cases  starch  wanders  from  the  leaves  where  it  has  been  formed  and  is 
elsewhere  again  deposited  as  starch,  as  in  the  potato,  for  example  ;  that 
in  the  sugar-beet  it  becomes  cane-sugar,  and  in  the  dahlia  and  arti- 
choke inulin ;  and  that  sometimes  in  animals  it  becomes  milk-sugar. 
No  clue  has  hitherto  been  obtained  to  these  and  similar  changes.  The 
conversion  of  mannitol  into  laevulose,  however,  indicates  a  possible 
mode  of  obtaining  cane-sugar  from  starch,  as  it  is  unquestionable  that 
a  change  such  as  that  of  starch  into  dextrose  and  then  into  majinitol 
takes  place  within  the  plant,  and  that  individual  cells  may  act  upon 
the  mannitol  in  the  same  way  as  B.  aceti  does,  forming  laevulose, 
which  might  then  enter  into  reaction  with  dextrose.  As  regards  the 
difference  in  behaviour  of  various  carbohydrates,  he  thought  that 
caution  must  be  observed  in  reasoning  from  the  foi'mulae  ordinarily 
employed  ;  probably  even  the  simplest  carbohydrates  exist  in  solution 
as  complex  aggregates  of  several  Ce  groups,  and  their  behaviour  much 
depends  on  the  composition  of  these  aggregates.  Mr.  Brown's  obser- 
vations were  also  of  value  as  throwing  light  on  the  phenomena  of  fer- 
mentation. He  (Dr.  Armstrong)  had  long  thought  that  fermentation 
took  place  in  consequence  of  a  something  contained  within  the  ferment- 
organism  attaching  itself  to  the  molecule  of  the  fermented  substance  ; 
action  thereupon  set  in  at  this  point  of  attachment,  and  hydrolysis 
taking  place  the  molecule  was  ultimately  broken  up :  the  function  of 
ferments  was,  in  fact,  to  localise  the  action,  whether  of  water  alone,  or 
of  water  and  atmospheric  oxygen.  Mr.  Brown's  observations  on 
mannitol  clearly  proved  that  the  organism  exercised  a  selective 
influence. 
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3.  "  A  Method  of  Separating  and  Estimating  Zirconium."  By  G. 
H.  Bailey,  D.Sc,  Ph.D. 

When  a  solution  of  zirconia  in  dilute  sulphuric  acid  is  treated  with 
excess  of  hydrogen  peroxide,  a  white  bulky  precipitate  is  obtained 
consisting  of  an  oxide  of  zirconium  of  the  formula  ZrjOs.  This  oxide 
seems  to  be  possessed  of  very  well-defined  characters,  and  moreover 
the  precipitation  is  a  complete  one.  It  is  suggested  that  the  reaction 
may  be  utilised  as  a  means  of  obtaining  pure  compounds  of  zirconium, 
of  separating  zirconium — especially  where  it  occurs  in  small  quantities 
in  minerals,  and  in  quantitatively  determining  this  element. 

4.  "  Notes  on  an  Analysis  of  Koppite."  By  Gr.  H.  Bailey,  D.Sc,  Ph.D. 
The  followino-  are  the  author's  results  : — 


Knop  aud 
Eaminelsberg. 

NbaO,. 

61-4 

6218 

TiOo    . 

0-72 

Th02  . 

3-0 

ZrOa   . 

3-39 

— 

Ce,  La, 

Di  oxides       6'89 

6-69 

FeO  .. 

301 

1-80 

CaO    . 

16-61 

16-00 

M^O  . 

1-62 

0-4 

Na  ... 

3-58 

5-58 

K  .... 

0-36 

4-23 

F 

Not  estimated 

Discussion. 

6-23 

The  President  enquired  how  the  titanium  had  been  separated  from 
niobium ;  he  was  not  aware  that  any  method  had  yet  been  devised. 
The  discovery  of  titanium  in  the  mineral  was  in  itself  an  interesting 
fact ;  had  the  author  taken  the  precaution  of  excluding  Dysanalyte  ? 

Dr.  Bailey,  in  reply,  said  that  the  titanium  was  estimated  in  pre- 
sence of  the  niobium  by  a  colorimeti'ic  method,  by  means  of  hydrogen 
peroxide ;  the  crystals  were  very  carefully  selected,  and  only  the  octa- 
hedral ones  were  analysed. 

5.  "  The  Monobromophthalic  Acids."     By  G.  Stallard. 

Guareschi  and  Meldola  have  both  assumed  that  the  bromophthalic 
acid  melting  at  175°  is  the  1:2:4  modification,  attributing  the  alter- 
native formula  COOH  :  COOH  :  Br  =  1  :  2  :  3  to  the  acid  melting 
at  189°.     Guareschi  obtained  the  acid  of   higher  melting  point  by 
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oxidising  the  bromonitronaplitlialene  produced  on  brominatiug  nitro- 
naphtlialene.  The  author,  however,  finds  that  a-bromonaphthalene  is 
produced  on  eliminating  the  NOa-group  from  Guareschi's  bromonitro- 
naphthalene ;  and  that  it  yields  7-dibromonaphthalene  (melting  at 
130°)  on  displacing  the  NOi-group  by  Br.  Hence  he  infers  that  the 
bromophthalic  acid  melting  at  175°  is  the  1:2:3  m-odification  ;  and 
he  points  out  that  this  view  is  favoured  by  the  fact  that,  accoi'ding  to 
Krvjger,  the  melting  point  of  the  anhydride  of  the  1:2:3  chloro- 
phthalic  acid  is  much  higher  than  that  of  the  1:2:4  modification. 
This  conclusion,  however,  does  not  harmonise  with  Meldola's  view  of 
the  constitution  of  the  dibromonaphthylamine  which  he  obtained  from 
bromo-/3-naphthylamine  from  Liebermann's  bromonitronaphthalene. 

6.  "  Benzoylacetic  Acid  and  some  of  its  Derivatives."  Part  IV. 
By  W.  H.  Perkin,  Jun.,  Ph.D.,  and  A.  Caiman,  Ph.D. 

In  the  hope  that  methylic  benzoylacetate  might  prove  to  be  a 
crystalline  substance,  the  authors  have  prepared  it  from  methylic 
phenylpropiolate  and  sulphuric  acid;  but  they  could  not  obtain  it 
otherwise  than  as  an  oil,  and  several  of  its  derivatives  were  also 
found  to  be  oils. 

Ethylic  methylbenzoylacetate  is  described.  PCI5  converts  it  into 
ethylic  a-methyl-y3-chlorocinnamate,  CsHs-CCl  '.  CMe-COOEt.  By 
the  action  of  sodium  amalgam  on  its  alcoholic  solution,  «-methyl- 
/3-hydroxypheny]propionic  acid  is  produced.  Ethylic  propylbenzoyl- 
acetate  is  next  considered,  and  its  conversion  into  butylphenjlketone 
by  the  action  of  dilute  alcoholic  potash  is  described ;  it  yields  ethylic 
apropyl-/3-chlorociuuamate  on  treatment  with  PCI5.  An  account  of 
ethylic  isopropylbenzoylacetate  and  isobutylbenzoylacetate  and  of  the 
corresponding  ketones  is  then  given. 

The  authors  have  further  studied  ethylic  furfurandicarboxylate 
obtained  by  heating  ethylic  dibenzoylsuccinate  with  sulphuric  acid. 

7.  "Mercury  Sulphites  and  the  Constitution  of  SuliDhites."  By 
Edward  Divers,  M.D.,  F.R.S.,  and  Tetsukichi  Shimidzu,  M.E. 

In  formation,  composition  and  reaction  the  mercury  sulphites, 
according  to  the  authors,  are  not  ordinary  salts,  and  supply  many 
facts  serving  for  the  determination  of  the  constitution  of  non- 
saturated  oxygenous  salts.  The  mercuric  radicle,  Hg,  takes  up  and 
preserves  a  non-oxylic  relation  to  sulphuryl  with  an  energy  compara- 
ble to  that  it  exerts  in  its  cyanide  and  iodide  ;  this  is  the  central  con- 
ception in  the  chemistry  of  the  mercury  sulphites,  and  they  are  of 
opinion  that  without  it  all  the  peculiarities  of  these  salts  stand  unex- 
plained. 
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The  paper  is  of  great  length ;  the  salts  which  are  described  and  dis- 
cussed, and  the  formnlce  attributed  to  them,  are  as  follows  : — 

SOo.ONa 
Mei'curic  sodium  sulphite Hg<[,^Q"  q,^  •OH2 

Mercuric       hydrogen       sulphite  |^     tt   ^SO/OH 
(known  only  in  solution)  ....  J        ^^SO/OH 

Mercuric  oxysulphite Hg<^qQ'.--jTT^Q>Hg'OHo 

Mercuric   mercurous    or   mercu- "1     ^t    ^SOo'O^tt      irA-rr 
rosic  sulphite }    Hg<gQ^^.o>Hg.-40H. 

Mercuric       hypomercurous      or"!     tt      .SOo'O^-ri-     nPT 
hypomercurosic  sulphite    . .  . .  /    ^S^SO.-O^-^^'*^    - 

Only  the  first  and  third  of  these  have  been  previously  described. 
Normal  mercuric  and  mercurous  sulphites  do  not  appear  to  be  capable 
of  existing. 

Among  the  conclusions  arrived  at  are  the  following  : — In  reduction 
by  sulphurous  acid,  the  acid  is  not  as  such  or  directly  oxidised  by  the 
metallic  salts  reduced,  but  a  sulphite  is  formed  through  changes  in 
which  reduction  afterwards  follows.  Either,  as  in  the  case  of  mer- 
curosic  sulphite,  a  further  quantity  of  the  sulphurous  acid  or  alkali 
sulphite  resolves  the  salt  into  a  double  salt  of  part  of  the  metal :  the 
free  metal,  e.g.,  mercurosic  sulphite  becomes  mercuric  hydrogen  sul- 
phite and  mercury ;  or  the  sulphite  suffers  hydrolysis  into  metal  and 
sulphuric  acid. 

Mercury  and  silver  sulphites  resemble  organic  sulphites  (sulphonates) 
in  undergoing  hydrolysis  into  sulphuric  acid  and  basic  radicle,  and  in 
not  oxidising  in  the  air.  The  contrast  they  afford  in  this  respect  to 
most  other  metallic  sulphites  is  good  evidence  of  sulphites  having  a 
hemi-haloid  constitution.  Hydrolysis  may  in  fact  serve  as  a  test  of 
the  constitution  of  an  oxygenous  salt :  if  the  salt  suffer  hydrolysis  into 
acid  and  metal,  the  salt  is  partly  haloid ;  while  if  it  yield  acid  and 
basic  oxide  it  is  wholly  oxylic. 

Sulphites  are  like  haloid  salts  and  unlike  oxylic  salts  in  the  pro- 
perty which  some  of  them  display  of  parting  with  some  of  their 
chlorous  radicle.  Mercuric  sulphite  becomes  mercurosic  sulphite, 
much  as  manganic  chloride  becomes  manganous  chloride  and  cupric 
iodide  or  cyanide  becomes  cuprous ;  mercury  and  silver  sulphites 
become  metal  and  acid  radicle,  much  as  gold  chlorides  become  gold 
and  chlorine.  There  is  a  difference  in  the  cases,  but  this  is  accounted 
for  by  the  sulphites  being  hemi-oxylic  salts — therefore  reqiiiring 
water  to  effect  their  decompositiou.  Sulphites  are  also  like  haloid 
salts  in  the  considerable  insolubility  of  their  silver  and  mercury 
compounds  in  nitric  acid ;    and  they  resemble  iodides   and  cyanides 
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inasmuch  as  the  double  mercury  and  silver  salts  are   stable  and   not 
decomposed  by  free  alkalis. 

8.  "  Potassium  Chlorate."     By  Frank  L.  Teed,  D.Sc. 

The  author  in  a  previous  paper  arrived  at  the  conclusion  that  the 
decomposition  of  potassium  chlorate  by  heat  may  be  represented  by 
the  equation  IOKCIO3  =  6KC10,  +  4KC1  +  SO..  He  has  continued 
his  experiments  and  finds  that  when  the  salt  is  very  gently  heated 
the  decomposition  more  nearly  approximates  to  that  indicated  by  the 
equation  22KCIO3  =  I4KCIO4  +  8KC1  +  50o,  the  majority  of  bis 
results  falling  within  the  limits  calculated  from  these  two  equations. 

As  bearing  on  the  subject,  the  decomposition  of  potassium  perchlo- 
rate  by  heat  was  investigated  ;  it  appears  that  in  the  earlier  stages 
potassium  chlorate  is  formed,  but  this  disappears  again  long  before  the 
complete  decomposition  of  the  perchlorate  is  effected. 

He  finds  that  when  the  perchlorate  is  heated  with  manganese 
binoxide,  it  decomposes  apparently  without  any  chlorate  being 
formed. 

Some  numbers  obtained  by  Baudrimont,  which  had  an  apparent 
similarity  to  his  own,  are  criticised,  and  it  is  pointed  out  that  Baudri- 
mont's  methods  of  analysis  must  have  been  untrustworthy. 

The  author  intends  continuing  his  experiments. 

Discussion. 

Dr.  Peect  Fraxklaxd  said  that  experiments  made  in  the  South 
Kensington  Laboratory  had  given  results  in  accordance  with  the 
equation  8KCIO3  =  20,  +  5KCIO4  +  3KC1.  Care  had  been  taken 
to  prevent  mechanical  loss  by  placing  a  glass  wool  plug  above  the 
chlorate  ;  the  decomposition  had  been  effected  at  a  known  constant 
temperature;  and  the  amount  of  residual  chlorate  had  been  de- 
termined. 

Dr.  Armsteoxg  remarked  that  the  results  now  brought  forward 
made  it  more  than  ever  probable  that,  as  he  had  previously  suggested, 
the  perchlorate  simultaneously  underwent  decomposition  even  at  a 
temperature  below  that  at  which  it  decomposes  when  heated  alone :  a 
considerable  amount  of  heat  is  developed  in  the  decomposition  of 
potassium  chlorate,  and  it  was  therefore  to  be  expected  that  the 
amount  of  perchlorate  formed  would  be  less,  and  the  amount  decom- 
posed greater,  and  hence  that  more  oxygen  would  be  obtained,  when 
the  decomposition  was  efi"ected  more  rapidly,  as  the  temperature  would 
be  locally  higher. 

Dr.  Teed  said  that  the  results  quoted  by  Dr.  Percy  Frankland  con- 
firmed his  statement  that  the  ratio  of   oxygen  to  chloride  depends  on 
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the  way  in  wliich  the  decomposition  is  effected ;  Dr.  Frankland  wonld 
find  less  oxygen  prodnced  at  a  lower  temperatm-e. 

9.  "  On  the  Sugars  of  some  Cereals  and  of  Germinated  Grain."  By 
C.  O'Sullivan,  F.R.S. 

My  attention  has  been  called  to  a  paper  by  Kjeldahl,  of  the  Carlesberg 
Laboratory,  Copenhagen,  published  in  the  Transactions  of  that  Insti- 
tution, in  which  this  subject  is  treated.  The  methods  employed  are 
pretty  much  the  same  as  those  described  by  me,  and  the  results 
obtained  are  pi'actically  confirmed  by  my  work.  Priority  of  publica- 
tions of  the  chief  points  belongs,  therefore,  to  Kjeldahl. 

I  regret  very  much  that  I  should  have  missed  this  work  of  Kjeldahl, 
and  T  take  the  earliest  opportunity  of  putting  the  matter  right  as  far 
as  I  can.  I  may,  however,  say,  in  justice  to  myself,  that  there  is 
suflicient  novelty  in  the  mode  of  treatment  and  in  the  details  of  my 
work  to  justify  the  publication  of  it  even  though  I  had  seen  Kjeldahl's 
paper. 

10.  "Note  on  the  Chemical  Formula  for  Wool  Keratine."  By  R. 
Lloyd  Whiteley,  Lecturer  on  Dyeing  at  University  College,  Notting- 
ham. 

Having  occasion  to  calculate  the  approximate  formula  for  the 
keratine  found  in  wool  fibre,  according  to  "  Bowman's  Analyses  " 
(p.  170,  "Structure  of  the  Wool  Fibre,"  by  F.  H.  Bowman)  I  was 
surprised  to  find  what  a  different  result  I  obtained  from  that  given  by 
Mills  and  Takamine  (Ghem.  Soc.  Trans.,  1883,  43,  142),  and  quoted 
by  Bowman.  I  therefore  referred  to  Mills'  data  to  ascertain  wherein 
the  difference  lay,  and  found  that  in  G-yyieliiis  Handbook,  18,  351, 
from  which  the  numbers  had  been  obtained,  there  was  an  evident  mis- 
print, the  values  of  the  hydrogen  and  nitrogen  in  the  percentage 
numbers  being  interchanged.  This  was  confirmed  on  reference  to  two 
of  the  original  papers,  viz.,  Miircker  and  Schulze  (Annalen,  40,  193 — 
207),  and  Scherer  {Ami.  Pharm.,  40,  53). 

Instead,  therefore,  of  the  formula  C42H157N5SO15,  as  given  by  Mills 
(loc.  cit.),  tbe  corrected  results  yield  the  formula  C41H71N12SOU, 
obtained  from  the  mean  figures  C  49-96,  H  7-11,  N  16-65,  O  3-39, 
S  22  89  (by  difference),  in  which  probably  the  nitrogen  is  too  low, 
and  the  oxygen  correspondingly  high. 

Taking  Dr.  Bowman's  later  analyses  we  obtain  the  approximate 
formula  C43HT1N13SO13,  from  the  mean  figures  C  50-27,  H  7-05, 
N  18-37,  S  2-90,  O  20-40. 

These  figures  are  not  quite  free  fi*om  objection,  the  carbon  being 
probably  rather  high ;   but   considering  the  difficulty  of    completely 
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pnrif  ring  the  fibre  from  every  trace  of  mechanically  adhering  mineral 
matter,  it  is  probable  that  either  of  the  two  formulas  may  be  taken  as 
closely  resembling  the  true  empirical  one.  This  would  apply  to  wool 
only,  for,  though  the  analysis  of  other  keratines,  such  as  those  of 
hair,  horn,  &c.,  closely  agree  in  the  amount  of  carbon  and  hydrogen, 
and  fairly  well  in  the  amount  of  nitrogen,  in  the  case  of  sulphur  and 
oxygen  they  are  proportionably  much  more  divergent,  so  that  it  is 
impossible  to  represent  them  by  any  one  formula. 

11.  "  Some  Derivatives  of  Thiourea.''  By  George  McGowau,  Ph.D., 
F.R.S.E. 

In  continuation  of  his  examination  of  the  derivatives  of  methyl- 
sulphonic  acid  {J.  pr.  Chem.,  1884,  30,  280).  the  author  has  submitted 
thioruea  to  the  action  of  trichlororaethylsulphonic  chloride.  If  the 
chloride,  CCls'SOoCl,  be  added  to  a  cold  aqueous  solution  of  thiourea, 
no  reaction  takes  place  until  after  long  standing,  but  on  applying  heat 
the  chloride  gradually  dissolves,  sulphur  being  deposited.  On  adding 
the  chloride  to  a  cold  or  nearly  cold  solution  of  thiourea  in  80  or 
90  per  cent,  alcohol,  much  heat  is  developed,  and  a  mass  of  needle- 
like  crystals  separate  out,  the  quantity  being  much  increased  by  the 
subsequent  addition  of  ether.  The  product  is  identical  with  the 
dithiourea  dichloride,  (CSX2H4)2Cl2,  obtained  by  Clans  by  acting  on 
thiourea  with  chlorine  (A)inalen,  179,  139).  The  same  compound  is 
obtained  by  the  action  on  thiourea  of  mono-  and  di-chloromethyl- 
sulphonic  chlorides  and  of  phosphorus  oxychloride,  but  the  author 
failed  to  obtain  it  with  acetyl  chloride.  When  allowed  to  crystallise 
out  from  90  per  cent,  alcohol  on  a  microscopic  slide,  it  forms  highly 
characteristic,  apparently  monoclinic,  plates.  It  cannot  be  recrystal- 
lised  from  water  or  alcohol  as  the  solutions  invariably  deposit  sulphur. 
An  aqueous  solution  strongly  acidified  with  chlorhydric  acid  may, 
however,  even  be  heated  with  impunity.  It  is  perfectly  stable  at 
ordinary  temperatures. 

If  dilute  nitric  acid  be  added  to  a  moderately  concentrated  aqueous 
solution  of  the  dichloride,  a  crystalline  precipitate  is  produced  in  the 
form  of  jagged  daggers  or  long  sword-like  plates,  consisting  of  the 
nitrate  (CSX2Hi)n(N03)2.  These  crystals  were  also  observed  to  be 
formed  in  the  mother-liquor  from  the  preparation  of  thiourea  nitrate, 
CSX2H4,HN03.  The  salt  is  almost  insoluble  in  dilute  nitric  acid ; 
more  soluble,  although  sparingly,  in  water ;  practically  insoluble  in 
cold  absolute  alcohol  and  in  ether.  Tnis  is  a  comparatively  stable 
compound,  and  in  this  respect  differs  from  the  thiourea  nitrate 
described  by  Reynolds  ;  but  the  author  suggests  that  the  instability 
of  the  latter  may  have  been  due  to  the  presence  of  a  small  quantity 
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of  free  nitric  acid.  A  solution  of  potassium  nitrate  also  produces  a 
precipitate  of  the  above  nitrate  in  a  cold  aqueous  solution  of  dithiourea 
dichloride. 

If  iodine  chloride  or  trichloride  be  added  to  a  cold  alcoholic  solu- 
tion of  thiourea,  dithiourea  dichloride  is  formed,  iodine  separating. 
If  potassium  iodide  and  thiourea  dichloride  be  suspended  together  in 
absolute  alcohol,  thej  react  to  form  thiourea,  potassium  chloride 
and  iodine.  JDlthiourea  diiodiJe,  (CSNoHi)^!!,  can,  however,  be  pre- 
pared by  rubbing  together  in  a  mortar  pure  thiourea  and  iodine  in  the 
proportion  of  their  molecular  weights,  sufficient  alcohol  being  added 
to  make  a  pasty  mass  ;  the  reaction  succeeds  best  when  only  small 
quantities  are  used.  Once  it  is  prepared,  the  diiodide  is  quite  stable 
and  can  be  preserved  in  a  dry  tube  ;  it  crystallises  in  long  colourless 
prisms.  It  is  at  once  decomposed  by  water,  alcohol  and  ether,  iodine 
separating,  but  not  by  benzene.  On  heating  the  aqueous  solution,  or 
on  addition  of  caustic  alkali,  sulphur  separates,  this  separation  of 
sulphur  being  characteristic  of  the  dithiourea  salts.  Addition  of 
dilute  chlorhydi'ic  acid  does  not  cause  the  separation  of  iodine  in  the 
cold,  but  on  heating  the  solution  iodine  is  freely  liberated,  but  no 
sulphur  is  precipitated  :  hence  it  is  more  easily  decomposed  under 
these  conditions  into  iodine  and  thiourea  than  into  sulphur,  hydrogen 
iodide,  thiourea  and  cyanamide  Cor  derivatives  thereof),  these  latter 
being  the  products  which  should  result,  according  to  Claus's  observa- 
tions on  the  dichloride. 

The  results  are  given  of  the  complete  analyses  of  the  salts  described 
in  the  paper. 
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I.  Donations. 

Principles  of  Thermal   Chemistry :  by  M.  ^I.  P.  !Muir,  assisted  by 
D.  M.  Wilson  :  London,  1885  :  from  the  Author. 

Transactions  of  the  Sanitary   Institute  of  Great  Britain :  Yol.  vi, 
1884^5  :  London,  1885  :  from  the  Council. 

Brewing  with  Raw   Grain :  by  T.   W.   Lovibond :  London,   1883 : 

from  the  Author. 

Chemistry;  General,  Medical,  and  Pharmaceutical:   by  J.  Attfield : 
eleventh  edition :  London,  1885  :  from  the  Author. 

Year  Book  of  Photography  for  1886  :  London  : 

from  the  Editor. 

Die  Schwingungsknoten.     Theorie  der  Chemischen  Verbindungen  : 
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von  M.  N.  Teplow :  aus   dem  Russischen  iibei^setz :   von  L.   Jawein  : 
St.  Petersburg,  1885.  from  the  Author. 

Lightning  Conductors,  their  History,  Nature,  and  Mode  of  Appli- 
cation :  by  R.  Anderson :  London  and  New  York,  1885  : 

from  the  Author. 

Ausfuhrliches  Lehrbuch  der  Chemie :  von  H.  E.  Roscoe  und 
Schorlemmer  :  Zweite  vermehrte  Auflage :  Band  I  :  Nichtmetalle  : 
Braunschwig,  1885  :  from  the  Authors. 

II.  By  Purchase. 

Thermochemische  Untersuchungen :  von  J.  Thomsen  :  Band  IV  : 
Organische  Verbindungen  :  Leipzig,  1886. 


Titles  of  Papers  of  interest  to  Chemists  recently  read  before 
Societies  in  the  United  Kingdom  : — 

"  On  the  Action  of  Sunlight  on  Micro-oi-ganisms,  <tc.,  with  a 
Demonstration  of  the  Influence  of  Diffused  Light."  By  Dr.  Arthur 
Downes. 

Royal  Society  of  London,  January  14th. 

"  On  the  Foundations  of  the  Kinetic  Theory  of  Gases  " — 

(a.)   "  On  the  ultimate  average  Distribution  of  Energy  among 

Systems  of  Colliding  Spheres." 
(&.)   "  On  the  Length  of  the  Mean  Path  among  Equal  Spheres." 
By  Professor  Tait. 

"  On  the  Temperature  of  Loch  Lomond."  By  J.  Y.  Buchanan, 
Esq. 

"  On  Dew."     By  John  Aitken,  Esq. 

"  On  the  Salinity  of  the  Water  about  the  Mouth  of  the  Spey."  By 
Hugh  Robert  Mill,  Esq.,  B.Sc,  and  T.  Morton  Ritchie,  B.Sc. 

"  On  the  Distribution  and  Significance  of  Micro-organisms  in 
Water."     By  A.  Wynter  Blyth,  Esq. 

"  On  Systems  of  Colliding  Spheres."     By  Professor  Tait. 

'■  On  the  Effect  of  Pressure  on  the  Maximum  Density  Point  of 
Water."     By  the  Same. 

"  On  the  Relation  between  the  Densities  and  the  Atomic  Weights 
of  the  Elements."     By  Professor  Crum  Brown. 

"  On  the  Partition  of  Energy  among  Systems  pf  Colliding  Spheres." 
By  Professor  Tait. 

"  On  an  Improved  Form  of  Water- Collector."  By  H.  R.  Mill,  Esq., 
B.Sc,  F.R.S. 
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"  On   a  Repetition  of  Berthelot's  Experiment  on  the  Tenacity  of 
"Water  and  its  Adhesion  to  Glass."    By  H.  G.  Creelmaun,  B.A. 

Royal  Society  of  Edinburgh,  December  7th  and  21st ;   January  4th 

and  18th. 
"  Some  Thermodynamical  Relations."      By  Professor  Ramsay  and 
Dr.  Young. 

"  Note  on  the  foregoing  Paper."     By  Professors  Ayrton  and  Perry. 

Physical  Society,  November  28th,  and  January  23rd. 
"  On  Gas  Producers."     By  Mr.  F.  J.  Rowan. 

Institution  of  Civil  Engineers,  January  loth. 


SALE  OE  THE  "ABSTRACTS  OF  PROCEEDINGS." 

The  Council  having  resolved  to  place  the  "Abstracts  of  Proceed- 
ings "  on  sale  at  a  price  of  7s.  6(7.  per  annum,  intending  subscribers 
and  Fellows  w'ho  desire  to  purchase  extra  copies  are  requested  to  apply 
without  delay  to  Mr.  Van  Voorst,  Paternoster  Row,  London,  E.C. 


At  the  meeting  on  February  4th,  Dr.  Klein,  F.R.S.,  will  deliver  a 
lecture  on  "  Methods  of  bacteriological  research  fi'om  a  biologist's 
point  of  view." 


UABB130A'  JlHD  sons,  PKIKTBKB  IN  OEKINAEY  TO  HEB  SIAJEaTY,  ST.    MAETIH'S  lAXE. 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  17.  Session  1885-8G. 


February   4th,    1886.     Dr.    Hugo  Miiller,   F.R.S.,   President,   in  the 

Chair. 

Messrs.  Robert  G.  Cristopher,  George  E.  R.  Ellis  and  E.  E.  H. 
Thorne  -svere  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  James 
Henry  Allan,  6,  St.  Chrysostom  Street,  Liverpool ;  Leopold  Mande- 
ville  Deane,  52,  Elswick  Road,  Newcastle-on-Tyne  ;  Preo  Loll  Day, 
4,  Bradon  Street,  Calcutta;  James  Arthur  Formoy,  12,  Railway 
Approach,  London  Bridge  ;  Edward  Willmore,  69,  Lichfield  Road, 
Bow,  London,  E. 

The  following  note  was  read  : 

12.  "  The  Chemical  Formula  for  Wool  Keratine."  By  Edmund  J. 
Mills,  D.Sc,  F.R.S. 

In  the  last  number  of  these  Proceedings,  Mr.  Whitely  points  out  in 
Abstract  xs'o.  10  that  Mills  and  Takamine  gave  {Cliem.  Soc.  Trans., 
1883,  142)  a  necessarily  wrong  formula  for  wool,  their  calculation 
having  been  based  on  data  in  Gmelin's  RandbooJc,  18,  351,  where  H  is 
misprinted  for  N.  Mr.  Whitely  then  deduces  from  the  cori'ected 
results  the  formula  ChHtiXioSOu. 

I  wish  to  point  out  in  the  first  place  that,  in  the  paper  by  myself 
and  Takamine,  the  formula  of  wool  was  merely  an  incident,  the  main 
object  being  to  give  an  account  of  the  absorption  of  weak  reagents  by 
cotton,  silk  and  wool.  In  the  second  place,  I  myself  noticed  the  mis- 
print in  Gmelin's  Handbook  as  long  ago  as  last  May  (Journ.  Soc.  Chem. 
Lid.,  1885,  328)  and  calculated  out  for  wool  the  corrected  formula 
CsgHesNuSOis,  which  agrees  well  wuth  the  results  of  its  destructive 
distillation. 
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A  lecture  was  delivered  on — 

13.  "Methods  of  bacteriological  research  from  a  biologist's  point 
of  view."     By  Dr.  Klein,  F.R.S. 

The  object  of  the  lecture  was  to  bring  before  the  Chemical  Society 
the  methods  used  at  present  by  pathologists  in  the  investigations  of 
raicro-organisms  associated  with  disease.  These  methods,  thanks  to 
the  investigations  of  Koch,  are  gi'eatly  in  advance  of  those  hitherto 
employed  by  chemists  in  the  investigation  of  the  activity  of  bacteria. 
The  enormous  amount  of  work  that  has  been  done  by  chemists  since 
the  memoi-able  investigations  of  Pasteur  on  fermentation  and  putre- 
faction, if  viewed  in  the  light  of  the  modern  bacteriological  methods, 
is  in  a  great  measure  unsatisfactory  and  imperfect,  more  so  than  Avill 
be  conceded  by  chemists.  This  unsatisfactory  state  is  chiefly  due  to 
the  imperfect  methods  employed.  Specific  chemical  action  is  ascribed 
to  certain  -organisms,  because  these  were  found  present  in  the  sub- 
stances examined,  no  regard  being  paid  as  to  whether  these  organisms 
were  alone  active  or  whether  they  were  only  concomitant  and  depend- 
ent on  the  activity  of  others. 

Nu.Tnbers  of  instances  can  be  adduced  to  prove  this  :  amongfst  them 
may  be  mentioned  the  assertions  that  alcoholic  fermentation  is  pro- 
duced by  Mticor  racemosus,  and  also  by  a  bacillus  besides  saccharo- 
myces  ;  tbat  the  ammoniacal  fermentation  of  urine  is  due  to  a  bacillus ; 
that  the  lactic  acid  fermentation  is  due  to  a  micrococcus  and  also  to  a 
bacillus. 

To  determine  whether  a  definite  chemical  process  is  produced  by  a 
definite  organism,  and  which,  it  is  necessary  to  prove — (1)  that  the 
substances  to  be  acted  upon  are  at  the  outset  free  of  any  accidental 
organisms ;  (2)  that  the  particular  organism  to  which  the  definite 
chemical  activity  is  ascribed  is  the  only  one  concerned  in  this  process. 

The  methods  used  must  fulfil  these  elementary  conditions,  that  is 
to  say  : — (1)  the  materials  used  must  be  sterile  at  the  outset,  and 
protected  from  accidental  contamination;  (2)  the  specific  organism 
must  be  obtained  in  pure  cultivations,  and  this  purified  organism 
must  be  capable  of  producing  the  specific  chemical  change. 

Viewed  in  this  light  few  of  the  assertions  hitherto  made  bear 
'Criticism.  As  one  of  the  most  striking  instances,  it  may  be  men- 
tioned, that  notwithstanding  the  enormous  amount  of  knowledge 
•gained  by  chemical  research  into  the  changes  of  proteid  bodies 
■during  putrefaction,  there  is  no  reliable  answer  yet  given  to  the 
•questions — Which  organism  or  organisms  are  concerned  in  this  com- 
plex process  ?  Which  part  of  the  process  is  due  to  which  organism  ?  Is 
the  analytical  process  by  which  proteids  are  carried  down  to  relatively 
simple  nitrogenous  principles  done  by  one  or  more  organisms  and  by 
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which  ?  Is  the  production  of  the  alkaloids  known  as  ptomaines  dne  to 
the  same  organism,  or  organisms  which  started  the  pi'ocess  of  putre- 
faction ? 

Another  equally  important  series  of  investigations  refejt-s  to  the 
process  of  nitrification ;  here  also  no  definite  answer  can  be  given. 
So  also  the  chemical  changes  due  to  the  growth  of  moulds  are  wait- 
ing for  investigation. 

When  chemical  research  begins  to  adopt  such  methods  as  are 
employed  by  pathologists,  but  not  till  then,  its  results  will  be  un- 
equivocal. 

The  methods  used  for  sterilising  materials,  for  studying  and  recog- 
nising the  morphological  characters  of  organisms,  for  obtaining  pure 
cultivations,  and  for  inoculating  nutritive  materials  with  them  were 
then  minutely  described. 

Discussion. 

Prof.  Frankland,  after  dwelling  on  the  importance  of  intercourse 
between  biologists  and  chemists,  said  that  he  must  plead  guilty  to 
the  charge  of  having  neglected  precautions  now  known  to  be 
necessary  when  making  his  experiments  on  tlie  fermentation  of 
urine ;  he  could,  however,  urge  that  there  were  extenuating  cir- 
cumstances, as  the  experiments  were  carried  out  10  years  ago  when 
the  necessity  of  such  precautions  being  taken  was  not  yet  realised. 
He  did  not  contend  that  the  vibrios  observed  by  him  were  the  sole 
agents,  but  they  wei*e  for  days  apparently  almost  exclusively  present. 
It  appeared  to  him  that  a  point  of  primary  importance  brouo-ht 
forward  by  Dr.  Klein  was  the  fact  that  certain  pathogenic  organisms 
only  develop  at  a  relativel}-  high  temperature.  It  was  probable  that 
in  the  future  the  study  of  the  chemical  effects  of  organisms  would  be 
of  greater  service  even  than  that  of  morphological  characters  as  a 
means  of  differentiating  various  organisms.  As  regards  Macor  race- 
inosns,  the  statements  in  his  paper  were  derived  from  the  published 
researches  of  Dr.  James  Bell. 

Mr.  Waeingtox  described  the  conditions  under  which  his  experi- 
ments on  nitrification  were  made.  The  solutions  contained  a  very 
small  proportion  of  nutritive  matter,  and  the  action  was  extremel}- 
slow :  after  three  or  four  days  a  slight  turbidity  w^as  observed,  but 
nitrification  did  not  set  in  until  after  about  one  month.  He  had  made 
four  or  five  successive  cultivations,  more  being  impossible  by  reason 
of  the  slowness  of  the  action. 

Dr.  Percy  Frankland  said  that,  as  Dr.  Klein  had  properly  stated, 
he  had  not  asserted  that  the  number  of  organisms  found  present  on 
his  plates  was  the  number  of  organisms  present  in  the  water  examined. 
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His  experiments  were  made  not  so  mucli  with  the  object  of  discovering' 
pathogenic  organisms,  but  in  order  to  study  what  took  place  in  the 
ordinary  processes  of  water  purification.  Of  all  known  media,  be 
thought  that  none  was  so  universally  applicable  to  the  cultivation  of 
micro-organisms  as  gelatin-peptone.  The  danger  from  air  contami- 
nation was  perhaps  overrated.  To  illustrate  bow  very  slight  is  the 
contamination,  he  bad  recently  exhibited  a  scries  of  12  plates  put  up 
with  sterilised  water,  and  of  these  only  one  bad  a  growth  upon  it. 
He  had  recently  made  experiments  with  air  confirming  Hesse's 
observations,  having  found  only  10  organisms  in  20  litres — this, 
however,  being  in  snowy  weather.  He  had  also  made  experiments  on 
the  number  of  organisms  which  fell  upon  a  plate  of  gelatin  snch  as 
was  employed  when  working  according  to  Koch's  directions,  and  had 
found  about  two  per  minute.  He  thought  that  the  experiments  on 
fermentative  action  hitherto  made  were  worthless  from  neglect  of  the 
precaution  to  employ  pure  cultivations. 

Dr.  Armstrong  said  that  it  undoubtedly  was  most  important  that 
the  necessity  of  using  pure  cultivations  should  be  impressed  upon 
the  chemist,  but  the  work  hitherto  done  in  this  field,  far  from  being 
worthless  as  Dr.  Percy  Frankland  had  stated,  was  absolutely  of  almost 
as  great  value  as  if  pure  organisms  had  been  dealt  with.  In  most 
cases  of  putrefactive  change  the  products  were  very  numerous,  their 
separation  and  identification  was  excessively  difficult,  and  in  not  a 
few  instances  they  were  new  to  the  chemist.  Until  the  chemical 
methods  of  examining  such  products  had  been  perfected,  it  was  use- 
less to  incur  the  great  labour  involved  in  obtaining  pure  cultivations 
on  a  sufficient  scale.  This  had  been  clearly  recognised  by  most  of  the 
recent  workers  on  the  subject. 

Mr.  Ekin  inquired  if  the  organisms  present  in  water  might  not 
play  the  part  of  useful  scavengers.  Evidence  of  this  would,  he 
believed,  ere  long  be  forthcoming. 

Dr.  Thudichum  observed  that  the  biologist  working  with  impure 
ferments  could  be  compared  to  the  chemist  employing  impure  reagents. 
The  results  of  the  life  of  microzymes  were  to  a  large  extent  chemical, 
as  was  known  from  ordinary  fermentation ;  this  was  equally  true  of 
ferments  which  caused  diseases.  Thus  in  splenic  fever,  which  he  had 
investigated  on  a  farm  in  Leicestershire,  where  it  was  endemic,  he 
had  found  all  ha^mochrom  transformed  into  methasmoglobin,  and  the 
spleen  filled  with  crystals  of  albuminous  decomposition  products.  In 
cholera  a  poison  was  formed  by  the  bacilli  which  affected  the  muscles, 
and  by  fluidifying  the  colloids  caused  sinking  of  temperature,  or  the 
algid  stage.  In  all  diseases,  however,  the  presence  of  bacilli,  as  in  all 
fermentations,  led  to  the  evolution  of  heat,  which  with  its  attendant 
symptoms  was   termed  fever.     Fever  heat  had  two  sources,  one  was 
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increased  combustion,  another  the  liberation  of  latent  or  atomic  heat, 
which  was  peculiar  to  the  bioplasm.  Now  this  liberation  of  atomic 
heat  under  the  influence  of  the  bacilli  or  their  products  led  to  a 
remarkable  consequence,  namely,  a  contraction  of  the  atomic  volume 
of  the  bioplasm  ;  and  when  the  tissues  had  attained  the  smallest 
atomic  volume  compatible  with  their  function,  bacilli  could  no  longer 
live  or  thrive  in  them ;  the  contracted  bioplasm  had  attained  to  the 
state  of  immunity  from  the  bacilli  and  their  products.  This  state  of 
immunity  was  attained  through  the  action  not  only  of  specific  bacilli, 
but  also  of  their  modification  called  vaccines.  He  agi'eed  with  Dr. 
Armstrong  in  two  particulars  concerning  the  chemical  treatment  of 
questions  connected  with  bacilli.  The  fermentations  might  be  studied 
with  impure  ferments,  provided  the  processes  were  on  a  large  scale, 
and  a  recognisable  particular  ferment  prevailed.  All  possible  decom- 
position products  might  be  investigated  first,  and  then  the  results  of 
fermentations  with  pure  ferments,  or  pure  cultivations  of  bacilli 
would  be  much  easier  of  discovery.  In  particular,  as  a  pathologist, 
he  was  quite  certain  that  investigations  of  a  chemical  kind  on  the 
changes  effected  by  microzymes  in  the  composition  of  animal  tissues 
and  fluids  would  not  be  adequately  successful  before  the  entire 
chemistry  of  these  substances  and  all  their  decomposition  products 
was  completely  known. 

The  President  asked  Dr.  Klein  whether  the  statement  had  been 
confirmed  thati?.  amylobader  loses  its  specific  character  by  cultivation 
in  oxygenated  media,  and  when  its  spores  are  heated. 

Dr.  Kleix,  in  reply,  said  that  he  agreed  with  Prof.  Fi'ankland  that 
the  chemical  aspect  of  the  problem  was  the  important  one  to  study  in 
the  future ;  at  present  it  was  entirely  unknown  how  the  diseases 
associated  with  the  presence  of  anthrax  or  the  tubercle  bacillus,  for 
example,  were  produced.  Light  had  in  most  cases  a  deleterious 
influence  on  the  growth  of  bacteria  ;  but  some  live  only  in  light, 
and  it  had  been  stated  that  the  so-called  Bacterium  pliotometricuiii 
lived  only  when  exposed  to  a  definite  part  of  the  spectrum.  Dr. 
Percy  Frankland  had  somewhat  misunderstood  him .:  he  certainly 
thought  that  the  gelatin  method  was  the  most  useful  one  to  employ  in 
determining  the  number  of  bacteria  in  two  given  specimens  of  water. 
But  he  did  not  agree  that  gelatin-peptone  was  the  most  universally 
applicable  medium  ;  several  organisms  would  grow  in  agar-agar,  but 
not  in  gelatin,  and  blood  serum  was  certainly  better — indeed  he  did 
not  know  any  organism  which  would  not  grow  in  it.  As  regards  the 
struggle  between  organisms,  there  were  cases  known  of  non-pathogenic 
pausing  the  destruction  of  pathogenic  organisms  present  along  with 
them.  With  reference  to  the  employment  of  pure  cultivations,  what 
he  had  desired    to  point   out  was  that  the  statements  that  certain 


152 

fliemical  chanfjes  were  brouglit  about  by  certain  organisms  were  based 
upon  insufficient  evidence — he  wanted  to  have  them  placed  beyond 
question  by  the  use  of  pure  cultivations.  Changes  such  as  were 
referred  to  by  the  President  certainly  took  place ;  thus  Pasteur  had 
found  it  possible  to  alter  the  functions  of  the  Bacillus  anthracis. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Dovaiions. 

On  the  Spectra  of  the  Gases  and  Vapours  evolved  on  heating  Iron 
and  other  Metals,  with  Photographs  and  Map  of  Spectra  :  by  J.  Parry  : 
Pontypool,  1835.  from  the  Author. 

II.  By  Purchase. 

Leh.rhuch.  der  Anorganischeu  Chemie  :  von  V.  Richter :  ote  neu 
bearbeitite  Auflage  :  Bonn,  1886. 

Mikroskopische  Physiographic  der  Mineralien  und  Gesteine  :  von 
H.  Rosenbusch  :  216  giinzlich  umgearbetite  Auflage :  Band  I :  die 
petrographisch  wichtigen  Mineralien  :  Stuttgart,  1885. 

Lehxbuch  der  Agi'iculturchemie  in  vierzig  Vorlesungen :  von  A. 
Mayer  :  3te  Auflage  :  Band  I,  erste  Hiilfte  :  Band  II,  erste  Hiilfte  : 
Heidelberg,  1885. 


At  the  next  meeting  on  Februaiy  18th,  there  will  be  a  Ballot  for 
the  Election  of  Fellows,  and  the  following  papers  will  be  read  : — 

"  On  the  Constitution  of  Undccylenic  Acid,  as  indicated  by  its 
;^[agnetic  Rotation  ;  and  on  the  Magnetic  Rotation,  &c.,  of  Allylacetic 
Acids  and  Ethylic  Diallylmalonate."     By  W.  H.  Perkin,  F.R.S. 

"  On  Reactions  supposed  to  yield  Xitrosyl  Chloi'ide."  By  W. 
Collingwood  Williams,  B.Sc, 

"  On  the  Condition  in  which  Silicon  exists  in  Cast  Iron."  By  A.  E. 
Jordan  and  T.  Turner. 


HAEEISOX    AXD  S0X3,  PRIXTERS  IX  ORDIXAHT  TO  HER  IIAJESTT,  ST.  MARTIN  S  LANK. 
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February    18th,   1886.     Dr.   Hugo  Miiller,   F.R.S.,  President,  in  the 

Chair. 

The  certificate  of  Mr.  Charles  Kilpatrick,  Dearnley,  near  Rochdale, 
Lancashire,  was  read  for  the  first  time. 

The  following  changes  in  the  Council,  proposed  by  the  Council, 
were  announced : — 

As  Vice-Presidents  :  Prof.  Dewar,  P.R.S.,  and  Mr.  David  Howard, 
vice  Dr.  Schunck,  F.R.S.,  and  Mr.  W.  Weldon,  F.R.S.  (deceased). 

As  Members  of  Council :  Messrs.  J.  A.  R.  Newlands,  S.  U.  Picker- 
ing, Prof.  Ramsay  and  Dr.  Stevenson,  vice  Dr.  E.  Atkinson, 
Prof.  G.  C.  Foster,  F.R.S. ,  Mr.  Ludwig  Mond  and  Mr.  C. 
O'Sullivan,  F.R.S. 

Prof.  Wyndham  Dunstan,  Dr.  Percy  Frankland  and  Mr.  Makins 
were  appointed  by  the  Meeting  to  audit  the  Society's  accounts. 

The  following  papers  were  read : — 

14.  "  The  Constitution  of  Undecylenic  Acid  as  indicated  by  its 
Magnetic  Rotation;  and  on  the  Magnetic  Rotation,  &c.,  of  !Mono- 
and  Di-allylacetic  Acids  and  Ethylic  Diallylmalonate."  By  W.  H. 
Perkin,  Ph.D.,  F.R.S. 

When  investigating  the  magnetic  rotation  of  comj^ounds  (Trans., 
1884,  421)  undecylenic  acid  was  amongst  those  selected  for  examina- 
tion as  examples  of  the  series  of  unsaturated  monobasic  acids  ha\dng 
the  formula  C„H2n_i'C00H.  The  numbers  obtained,  however,  were 
lower  than  was  expected,  and  did  not  appear  to  be  consistent  with 
those  given  by  other  members   of  this  .series,  and  were  therefore  kept 
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back  for  the  pui'pose  of  furthei'  investigating  the  apparent  discre- 
pancy. 

Both  the  acid  and  its  ethylic  salt  were  examined.  The  acid, 
pnrified  by  rapid  distillation  under  reduced  pressure  (b.  p.  230 — 23o° 
at  1.30  mm.),  gave  a  molecular  rotation  of  12"547.  The  ethylic  salt 
boiled  at  263"5 — 265*5°  (corr.),  and  gave  a  molecular  rotation  14'530. 

Comparing  these  numbers  with  those  of  the  corresponding  saturated 

(•onipouuds,  we  get — 

Difference  due 

to  unsaturated 

character. 

Undecylenic  acid 12"547  1    ,    a. 007 

Undecylic         „    11-650] 

Ethylic  undecylenate  ....      14' 530  1        n-RQO 

,,      undecylate 13640  / 

On  reference  to  the  table  given  in  the  author's  former  paper  (Trans., 
1884,  561),  it  will  be  seen  that  these  differences  are  much  lower  than 
those  (1'112)  obtained  for  ethylic  a-crotonate  and  oleate,  but  veiy 
nearly  equal  to  those  (0"914)  found  in  the  case  of  allyl  substitution- 
products. 

As  these  numbers  were  obtained  before  the  author  became  aware  of 
the  influence  of  the  magnetic  field  on  the  optical  parts  of  the  polari- 
nieter,  it  was  deemed  advisable  to  re-examine  the  ethylic  salt.  The 
molecular  rotation  then  obtained  was  14'543,  thus  making  the  dif- 
ference due  to  saturation  0'903,  or  almost  identically  that  previously 
found  with  unsaturated  compounds  containing  the  allyl-group.  As 
this  appeared  to  indicate  that  undecylenic  acid  is  an  allyl  compound, 
it  was  determined  to  examine  allylacetic  acid  for  the  purpose  of 
comparison.  This  was  prepared  by  heating  allylmalonic  acid  as  long 
as  cai'bonic  anhydride  was  evolved  and  fi'actioning  the  residue.  It 
boiled  at  185 — 188°  (corr.),  and  gave  a  molecular  rotation  of  6'426. 
From  this  we  get  almost  the  same  difference  as  with  the  undecylenic 
compounds  : — 

Allylacetic  acid 6'426 

Valeric         „      5-508 

Difference 0-918 

It  is  thus  seen  that  undecylenic  acid  and  its  ethylic  salt  possess 
magnetic  rotations  which  are  peculiar  to  mono-allyl  derivatives  of  the 
fatty  acids. 

The  next  question  is  as  to  the  position  of  the  allyl-group,  as  it 
is  probable  that  the  magnetic  rotation  would  be  the  same  whether 
it  were,  for  example,  an  allyl-hexyl-acetic  acid  or  an  allyl-octylic 
acid:  C:iH5-CH(C6Hi3)-COOH  or  "CaHs'C-Hn-COOH.  But  Krafft 
lias    shown  that    when  oxidised  with   nitric   acid    it   yields    normal 
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sebacic  acid,  and  there  can  therefore  be  scarcely  a  doubt  that  uncle- 
cylenic  acid  is  allyloctylic  acid,  CH,:CH-CH,(CHo),-COOH. 

Whilst  working  on  this  subject  it  was  thought  interesting  to  pre- 
pare and  examine  diallylacetic  acid.  This  was  made  from  diallyl- 
malonic  acid,  and  boiled  at  227 — 227"5°  (corr.).  It  gave  a  molecular 
rotation  of  10"344.  The  molecular  rotation  calculated  for  octylic  acid 
is  8'577.  There,  is  thus  a  difference  of  1"767  for  the  influence  of  the 
two  allyl-groups.  Deducting  0'903  for  the  first  allyl-group,  we  get 
0'864  for  the  second — a  result  consistent  with  previous  results  (see 
former  paper),  which  showed  that  the  influence  decreases  with  succes- 
sive displacements. 

The  redetermination  of  the  molecular  rotation  of  ethyl  diallyl- 
malonate  in  a  freshly- prepared  specimen  gave  15 "02 5,  or  a  number 
differing  by  only  0'027  from  that  (14'998)  given  in  the  foi'mer  paper. 

15.  "  Reactions  supposed  to  yield  Nitroxyl  or  Nitryl  Chloride." 
By  W.  Collingwood  Williams,  B.Sc. 

Direct  union  of  chlorine  and  nitrogen  peroxide  does  not  take  place 
either  at  a  red  heat  or  at  150°  C,  nor  does  the  action  of  chloranhy- 
drides  (such  as  phosphorus  oxycbloride  or  sulphuryl  chloride)  on 
nitric  acid  or  nitrates  yield  nitryl  chloride. 

When  chlorine  and  nitric  peroxide  are  passed  through  a  red-hot 
tube  the  product  is  a  mixture  of  nitric  peroxide  and  nitrosyl  chlo- 
ride containing  chlorine  in  solution,  while  oxygen  gas  is  liberated. 
This  result  is  due  to  the  dissociation  of  NO2  into  NO  +  O2  at  a  red 
heat. 

When  the  tube  is  heated  to  150°  C.  only,  no  appreciable  change 
occurs,  the  product  being  a  solution  of  chlorine  in  the  peroxide,  and 
an  exactly  similar  product  is  yielded  by  all  the  other  methods 
examined. 

16.  "The  Condition  of  Silicon  in  Cast  Iron."  By  A.  E.  Jordan 
and  Thomas  Turner. 

The  authors  have  endeavoured  to  ascertain  whether  crystallised 
silicon  can  be  separated  from  cast  iron.  They  refer  to  the  work  of 
Wohler,  Richter,  and  others,  who  believed  that  they  had  obtained 
crystals  of  silicon,  and  also  to  the  experiments  of  Snelus,  Morton 
and  Tilden,  who  were  unable  to  separate  silicon  from  cast  iron  in  this 
form. 

1.  Several  irons,  including  a  specimen  of  pig  containing  9"8  per 
cent,  silicon,  were  submitted  to  magnetic  examination.  Though  both 
graphite  and  slag  could  be  separated  by  means  of  the  magnet,  it  was 
not  found  possible  to  separate  silicon  in  this  manner. 
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2.  The  residue  left  after  prolonged  boiling  with  dilute  hydrocbloric 
acid  was  then  studied.  After  drying,  the  graphite  was  burned  off  in 
a  muffle,  and  the  remainder  examined  for  silicon.  In  no  instance 
was  silicon  found ;  but  in  the  case  of  a  pig  with  103  per  cent,  silicon, 
black  scales  were  obtained  of  very  difficultly  decomposable  iron  silicide. 
These  scales  appear  to  closely  resemble  in  properties  the  so-called 
graphitic  silicon  of  some  other  observers.  In  the  residue  before 
roasting  the  authors  found  a  quantity  of  substance  resembling  "VVohler's 
"  leucone,"  the  "  silicon  f ormanhyd  ride  "  of  Friedel  and  Ladenbnrg. 

3.  Lastly,  graphitic  matter  from  iron  was  examined.  For  the  two 
specimens  used  they  are  indebted  to  Dr.  Percy.  The  first  was  graphite 
from  Dowlais,  which  had  previously  been  examined  by  Dr.  Percy, 
who  suggested  that  it  might  contain  crystallised  silicon  ("  Iron  and 
Steel,"  p.  145).  It  was  found  to  be  nearly  pure  carbon,  and  to  be 
almost  entirely  free  from  silicon  in  any  form.  A  specimen  of  kish, 
from  Clarence  Works,  Middlesbro',  was  also  examined,  but  in  this 
case  too  no  crystallised  silicon  was  found. 

The  authors  conclude  that  silicon  is  present  in  cast  iron  in  the  form 
of  silicide,  being  probably  a  solidified  solution  in  the  excess  of  iron. 

Discussion. 

The  President  remarked  that  the  results  now  brought  forward 
pointed  to  the  importance  of  direct  synthetic  experiments  with  silicon 
and  iron  as  a  means  of  ascertaining  whether  graphitic  silicon  can 
separate  from  iron  under  any  conditions.  Since  it  had  been  shown 
that  the  supposed  crystalline  modifications  of  boron  were  compounds 
with  aluminium  and  carbon  (Hampe,  Annalen,  1876,  183,  75),  even 
the  existence  of  a  graphitic  silicon  appeared  doubtful. 

Mr.  Turner  said,  that  although  he  had  not  been  able  to  make  such 
experiments,  he  had  examined  irons  containing  up  to  10  per  cent,  of 
silicon,  and  had  always  found  the  silicon  to  be  present  in  the  one 
form. 

Sir  Frederick  Abel  desired  to  express  his  concurrence  in  the  con- 
clusions arrived  at  by  the  authors,  that  there  appeared  to  be  no 
grounds  for  considering  that  silicon  might  exist  in  cast  iron  in  the 
graphitic  or  crystalline  form,  or  that  this  element  might  occur  in  two 
different  conditions  in  cast  iron,  as  carbon  did.  The  results  of  very 
numerous  experiments  and  the  careful  examination  of  many  graphitic 
residues  obtained  from  cast  iron,  had  long  since  led  him  to  these  con- 
clusions, but  he  hesitated  referring  to  his  own  special  experience  of 
many  years  back  in  connection  with  the  chemistry  of  cast  iron,  after 
the  remarks  which  Professor  Unwin  was  reported  to  have  made  on 
the  occasion  of  Mr.  Turner's   last  paper   as   to  the  condition  of  the 
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clieniist's  knowledge  of  cast  iron  30  odd  years  ago.  He  had  been 
as  much  surprised  as  amused  to  learn  that  at  about  the  date  when 
cei'tain  questions  relating  to  a  supply  of  iron  to  Woolwich  arose,  to 
which  Professor  Unwin  had  referred,  the  methods  of  determining 
carbon  were  faulty,  and  no  distinction  was  drawn  between  graphitic 
and  combined  carbon.  It  was  true  that  the  analytical  results  given 
in  the  Woolwich  Report,  "  Cast  Iron  Experiments.  1858,"  included 
statements  of  the  proportions  of  graphite  only  in  the  partial  analyses 
of  samples  then  carried  out  for  a  special  object ;  but  in  an  Official 
Report,  published  two  years  previously  by  the  War  Office,  the  results 
of  analyses  of  a  number  of  specimens  of  cast  iron  used  in  the 
manufacture  of  ordnance  included  the  items  of  "  total  carbon  "  and 
"  carbon  as  graphite."  In  a  paper  contained  in  the  Quarterly  Journal 
of  this  Society  for  1857,  the  proportions  of  combined  carhon  and  of 
graphite  existing  in  specimens  of  cast  iron  of  foreign  manufacture 
were  also  given  by  Sir  Frederick.  As  regards  the  methods  of 
analysis  practised  in  those  days,  and  which  had  been  for  some  time 
pre^'iously  taught  at  the  School  of  Mines  and  elsewhere,  they  were  in 
all  essential  respects  similar  to  and  as  trustworthy  as  those  now  in 
use.  He  had  learned  with  surprise  that  the  eminent  engineer  who 
had  made  those  criticisms  on  the  work  of  30  years  ago,  had  thought 
it  sufficient  for  his  purpose  to  refer  only  to  the  work  of  one  who 
certainly  was  never  accepted  by  chemists  an  an  authority  on  iron 
analysis. 

As  regards  the  matter  of  the  Nova  Scotia  Lrou  to  which  Professor 
Unwin  had  referred,  and  which  was  dealt  with  in  1858,  not  1853, 
it  was  right  he  should  state  that  a  quantity  of  iron  called  Nova 
Scotian,  supplied  for  gun-manufacture,  was  rejected,  not  "because  the 
Chemical  Department  refused  to  sanction  its  use  on  the  ground  that 
it  contained  too  much  silicon,"  but  because,  instead  of  being  a  grey 
iron  somewhat  siliceous  but  otherwise  of  high  quality,  having  the 
characters  of  charcoal-iron — as  was  the  case  with  the  sample  of  Nova 
Scotia  iron  which  led  to  the  purchase  of  a  supply,  it  consisted  in 
large  proportion  of  white  and  light  mottled  iron,  some  of  which  con- 
tained as  much  as  from  1  to  2  per  cent,  of  phosphorus.  Certain 
experiments  were  made  on  the  effect  of  melting  selected  samples  of 
this  supply  high  in  silicon,  with  the  result  that  the  strength  of  the 
metal  was  increased  without  a  very  material  alteration  in  the  propor- 
tion of  silicon  ;  but  these  results  had  no  bearing  upon  the  fitness  of 
even  this  metal  to  resist  powder-strains,  nor  upon  the  question 
whether  the  supply  should  not  be  rejected.  The  matter  having  been 
submitted  to  arbitration,  Mr.  Fairbairn,  as  umpire,  decreed  in  favour 
of  the  I'ejection.  In  conclusion  he  ventured  to  assure  Professor 
Unwin  that,  bv  reference  to  the  literature  of  that  time,  he  would  find 
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that  chemists  were  bj  no  means  far  behind  their  brethren  of  the 
present  day  in  regard  to  their  knowledge  of  methods  of  analysis  and 
properties  of  cast  iron. 

17.  "  Certain  Aromatic  Cyanates  and  Carbamates."  By  H.  Lloyd 
Snape,  B.Sc. 

The  author  finds  that  on  heating  phenyl  cyanate  with  pyridine  it  is 
converted  into  diplienyl  dicyanate,  CuHioNjOo.  He  has  prepared  a 
number  of  dicyanates  by  the  action  of  carbonyl  chloride  on  diamines, 
and  has  studied  their  behaviour  with  alcohols,  as  in  his  previous  work 
on  phenyl  cyanate  (Chem.  Soc.  Trans.,  1885,  770).  Biplienylene 
diisocyanate,  CO  !N-C6H4*C6H4-X  !  CO,  was  obtained  from  benzidine 
hydrochloride  and  phosgene  ;  on  treatment  with  alcohol  it  is  con- 
verted into  dipliemjlene  diuretliane,  COOEt-XH-CeH^-CfiH.-NH-COOEt, 
which  may  also  be  prepared  from  benzidine  and  ethylic  chloroformate  ; 
the  corresponding  phenylated  urethane  is  obtained  by  the  interaction 
of  phenol  and  diphenyleue  diisocyanate. 

Metatoluylene  diamine  and  phosgene  react  to  form  metatoluylene 
diisocvanate,  which  is  converted  by  phenol  into  the  carbamate, 
:\re-C6H,(XH-C00Ph),. 

Xo  cyanate  was  formed  on  heating  orthotoluylenediamine  with 
phosgene;  both  this  diamine  and  orthophenylenediamine,  however, 
react  with  ethylic  chloroformate  to  form  urethanes. 

On  heating  phenyl  hydrazine  at  220 — 230°  in  an  atmosphere  of 
carbonyl  chloride,  a  solid  compound  of  phenyl  cyanate  with  hydrogen 
chloride  was  formed. 

18.  "  The  Oil  obtained  from  Lime-leaves."     By  Francis  Watts. 

The  fragrant  yellow  oil  of  the  lime-tree  {Citrus  limetta)  obtained 
by  distilling  the  leaves  and  young  shoots  in  a  current  of  steam, 
contains  a  citrene,  CioHie,  boiling  at  178—179°,  and  methylnonyl 
ketone  ;  it  appears  also  to  contain  "  terpinol."  On  distillation  about 
one-half  boils  above  280°  and  has  the  appearance  of  colophene. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 
Anleitung   zur  qualitativen  chemischen  Analyse,  von   C.  R.  Frese- 
niiis.      Fiinfzehnte   neu  bearbeitete  und  verbesserte  Auflage.     Braun- 
schweig, 1885  :   from  the  Author. 
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A  Pi'actical  Introductiou  to  Chemistry ;  by  W.  A.  SLienstone, 
London,  1886  :  from  the  Author. 

Spectrum  Analysis ;  six  Lectures  delivered  in  1868  before  the 
Society  of  Apothecaries  of  London ;  by  Sir  H.  E.  Roscoe.  Fourth 
Kdition,  revised  and  enlarged  by  the  author  and  by  A.  Schuster. 
l^ondon,  1885  :  from  the  Author. 

Annales  de  Chimie,  Tomes  LV — LX  ;    Paris,  1805-6  : 

from  Dr.  J.  H.  Russell,  F.R.S. 

Transactions  of  the  South  African  Philosophical  Society.  Vol.  Ill, 
Part  2,  1883-0.     Cape  Town,  1885  :  from  the  Society. 

Fourth  Annual  Report  of  the  Board  of  Control  of  New  York 
Experimental  Station,  for  the  year  1885.     Rochester,  U.S.,  1886 : 

from  the  Board. 


Titles  of  papers  of  interest  to  chemists  recently  read  before  Societies 
in  the  United  Kingdom  : — 

"  The  Injurious  Effect  of  a  Blue  Heat  on  Steel  and   Iron."      By 
C.  E.  Stromeyer. 

Institution  of  Civil  Engineers,  January  29th. 
"  Proteid  Substances  in  Latex."     By  J.  R.  Green,  B.A.,  B.Sc. 
"  On  Intravascular  Clotting."      By  L.  C.  Wooldridge,  M.B.,  D.Sc. 
"  Observations  on   the  Radiation  of  Light  and  Heat  from  Bright 
and  Black  Incandescent  Surfaces."     By  Mortimer  Evans,  M.I.C.E. 

Royal  Society  of  London,  Jan.  14th,  Feb.  4th  and  18th. 

1.  "  Chemical  Affinity  and  Solution."     By  W,  Durham. 

2.  "  On  the  probable  Heats  of  Formation  of  Zinc-Copper  Alloys," 
By  A.  P.  Laurie. 

3.  "  On  the  Mean  Free  Paths  in  a  Mixture  of  Two  Systems  of 
Spheres."     By  Professor  Tait. 

Royal  Society  of  Edinburgh,  February  loth. 


At  the  next  meeting,  on  March  4th,  there  will  be  a  ballot  for  the 
election  of  Fellows,  and  the  following  papers  will  be  read : — 

"  The  Influence  of  Tempei-ature  on  the  Heat  of  Chemical  Com- 
bination."    By  S.  U.  Pickering. 

"  The  Action  of  Heat  on  the  Salts  of  Tetrethylpbosphonium."  By 
N.  Collie. 

"  A  New  Method  for  the  Preparation  of  Tin  Tetrethyl."  By  N. 
Collie  and  Professor  Letts. 
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SALE  OF  THE  "ABSTRACTS  OE  PKOCEEDIXGS," 

The  Council  having  resolved  to  place  the  "Abstracts  of  Proceed- 
iners  "  on  sale  at  a  price  of  7s.  6d.  per  annum,  intending  subscribers 
and  Fellows  who  desire  to  purchase  extra  copies  are  requested  to  apply 
without  delay  to  Mr.  Van  Voorst,  Paternoster  Row,  London,  E.C. 


NOTICE  TO  AUTHORS  OF  PAPERS. 

To  facilitate  the  preparation  of  these  "  Abstracts  of  Proceedings," 
all  authors  are  requested  to  furnish  abstracts  of  their  communications, 
and  to  send  their  papers  so  that  they  may  be  in  the  hands  of  the 
Secretaries,  if  possible,  on  the  Monday  before  the  day  of  meeting. 


ERRATUM. 

Page  102,  line  18  from  top,  for  "  9318"  read  "  9738.' 


HAKKISO.N    A>'D  SONS,  PEINTKkS   IN  OUUlNJKi'  TO  HER  MAJESTY    ST.  MARTIN's  LANK. 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  19.  Session  1885-86. 


March  4th,  1886.     Dr.  Hugo  Miiller,  F.R.S.,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Carl 
Bennert,  Ph.D.,  Blaydon,  near  IS'ewcastle;  Edwin  Ebenezer  Burnett, 
118,  Huddleston  Road;  Arthur  Robert  Ling,  14,  Woburn  Place, 
Russell  Square,  W.C. ;  Fi-ank  Morel,  Aldersgate  Chemical  Works, 
Southall ;  Dr.  Robson  Roose,  45,  Hill  Street,  Berkeley  Square,  W. 

The  following  were  elected  Fellows  of  the  Society  : — Messrs.  James 
Henry  Allan,  Henry  K.  G.  Bamber,  Leopold  Mandeville  Deane,  Preo 
Loll  Dey,  Adolph  Dresel,  Herbert  Samuel  Elworthy,  John  William 
Ellis,  Caleb  Ferrey,  M.B.,  B.Sc,  James  Arthur  Formoy,  Francis  W. 
L.  Glenfield,  Bertram  Harvey  Hart,  Andrew  Henderson,  George 
Thomas  Holloway,  Arthur  Percy  Hoskins,  William  Lang,  Jun., 
Arthur  Pillans  Laurie,  Peter  MacEwan,  Walter  Newton,  Eugene 
Obach,  Oliver  Quibell,  James  Galbraith  Ross,  Richard  Spencer, 
Arthur  John  Starey,  Francis  Xapier  Sutton,  Charles  Metford  Thomp- 
son, Julius  "Wertheimer,  Sidney  Williamson,  Edward  Willmore, 
William  T.  Wright  and  Brougham  Young. 

19.  "  A  New  Element :  Germanium."     By  Clemens  Winkler. 

The  author,  in  a  letter  addressed  to  the  Society,  dated  Freiburg, 
Saxony,  February  21st,  1886,  states  that  he  has  discovered  in  the 
mineral  Argyrodite  a  new  non-metallic  element,  closely  related  to 
arsenic  and  antimony,  and  that  he  has  named  it  Germaniuvi. 

Argyrodite  is  a  new  mineral  discovered  at  Freiburg  by  A.  Weisbach, 
consisting  of  silver,  sulphur  and  germanium. 

20.  "  The  Influence  of  Temperature  on  the  Heat  of  Chemical 
Combination."     By  S.  XJ.  Pickering. 

A  large  number  of  experiments  have  been  made  by  the  author,  with 
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the  view  of  ascertaining  whether  the  heat  of  combination  is  inde- 
pendent of  temperature,  or  whether,  if  not,  the  variations  are  of  a 
regular  nature.  According  to  Kopp's  determinations  of  specific  heats, 
the  heat  of  combination  of  solids  should  be  uninfluenced  by  tempera- 
ture, but  the  methods  available  for  ascertaining  specific  heats  would 
be  too  imperfect  to  show  any  alterations  in  the  heat  of  combination 
unless  these  were  very  great.  The  particular  cases  selected  were  the 
heat  of  hydration  of  a  salt  and  the  heat  of  formation  of  double  salts. 
The  sulphates  were  the  salts  chosen. 

Every  means  was  adopted  for  rendering  the  experiments  as  precise 
as  possible ;  the  temperatures  employed  were  confined  within  the 
ordinary  range  of  atmospheric  temperatures ;  as  many  as  seven 
different  thermometers  were  used,  the  more  delicate  of  which  read  to 
less  than  1/3000°  C,  and  a  method  was  devised  whereby  the  same 
portion  of  any  instrument  was  used  for  every  experiment  with  any 
particular  substance,  whatever  the  temperature  might  be.  The  pro- 
portion of  salt  to  water  taken  w^as  1 :  400  formula  weights  with  the 
single  sulphates,  and  1 :  800  with  the  double  sulphates. 

Hydrates  in  Solution. — The  results  when  plotted  as  curves  exhibit 
very  remarkable  features.  In  no  case  is  the  heat  of  dissolution  of  any 
of  the  salts  represented  by  a  straight  line  nor  even  by  a  single  curve, 
but  consists  of  a  series  of  curves  more  or  less  regular  in  their  nature. 

Hydrated  potassium  magnesium  sulphate  exhibits  the  greatest 
number  of  such  changes  ;  a  straight  line  may  be  drawn  so  as  to  touch 
or  neai^ly  touch  the  portions  of  the  curves  at  2"5",  7"5°,  15°  and 
22*5°  C,  the  portions  intermediate  between  these  points  corresponding 
about  100  calories  above  this  straight  line.  Hydrated  magnesium 
sulphate  exhibits  similar  peculiarities,  but  fewer  in  number,  the  points 
of  minimum  heat  evolution  being  about  3°,  14°  and  22°  C.  With 
hydrated  copper  sulphate  the  heat  of  dissolution  appears  to  be  repre- 
sented by  a  series  of  straight  lines  rather  than  curves.  Hydrated 
potassium  copper  sulphate  presents  the  appearance  of  one  curve, 
broken  only  by  a  deep  indentation  extending  from  12-5°  to  15^ 
With  hydrated  sodium  sulphate  there  is  a  depression  between  5'5° 
and  10'6°,  the  heat  of  dissolution  above  this  point  being  probably 
represented  by  a  straight  or  nearly  straight  line. 

The  curves  of  the  anhydrous  salts  generally  exhibit  peculiarities 
resembling  those  of  the  corresponding  hydrated  salts,  but  not  always. 
With  potassium  sulphate  there  is  a  break  at  14°,  a  similar  one  occurs 
wdth  lithium  sulphate,  but  in  the  case  of  sodium  sulphate  such  a 
break  is  absent.  The  curves  of  these  three  salts  do  not  show  any 
marked  resemblance. 

The  increase  in  the  heat  of  dissolution  of  a  salt  which  thus  takes 
place  at  certain  temperatures,  can  only  be  attributed,  in  the  author's 


opinion,  to  the  formation  of  some  new  and  higher  hydrate.  That  an 
increase  of  temperature  should  favour  the  formation  of  such  is  not 
considered  extraordinary,  when  it  is  remembered  that  the  tempera- 
tures at  which  the  observations  were  made  are  comparatively  low, 
and  that  with  sodium  sulphate,  where  we  have  other  reasons  for 
considering  a  high  temperature  would  favour  the  dissociation  of  the 
salt  from  its  water,  no  such  increase  takes  place  after  10".5°,  a  much 
lower  temperature  than  in  any  other  case.  No  special  changes  were 
noticed  at  4°  C,  the  temperature  of  the  maximum  density  of  water. 
The  author  considers  that  the  heat  of  formation  of  these  higher 
hydrates  is  probably  not  an  inconsiderable  quantity  in  comparison  to 
that  of  the  known  hydrates  of  the  salt,  but  it  is  impossible  to  deter- 
mine its  exact  value  in  any  special  case. 

The  occurrence  of  these  successive  changes  in  the  constitution  of  a 
salt  in  solution  will  involve  successive  variations  in  the  specific  heat 
of  their  solution  ;  the  temperature  of  the  latter,  therefore,  will  rise 
under  the  influence  of  a  constant  source  of  heat,  not  in  a  regular  but 
in  an  undulatory  manner. 

Water  of  Grf/sfalUsation.- — A  comparison  of  the  heat  of  dissolution 
of  the  same  salt  in  the  hydrated  and  anhydrous  condition  gives  the 
heat  of  formation  of  the  solid  hydrated  salt.  When  the  various 
values  obtained  for  this  at  different  temperatures  are  represented 
diagrammatically,  they  form  a  series  of  curves  showing  that  the  heat 
of  this  combination  is  not  a  constant  quantity.  With  magnesium 
sulphate  the  heat  of  hydration  increases  from  13,100  cal.  at  3°  to 
13,300  cal.  at  23°,  there  being  a  small  but  questionable  break  at  14°  0. 
With  copper  sulphate  the  variation  is  much  more  marked ;  the  line 
forms  one  curve  from  2°  to  9°,  another  from  9°  to  17°,  after  which  it 
again  rises,  attaining  the  value  of  11,320  cal.  at  23°,  whereas  at  2°  it 
was  only  10,780  cal.  The  heat  of  hydration  of  the  double  salts  shows 
similar  irregularities  as  well  as  a  similar  tendency  to  increase  with  the 
temperature.  With  sodium  sulphate  only  is  a  decrease  in  value  ob- 
served as  the  temperature  rises,  this  decrease  beginning  at  about  15°, 
after  experiencing  some  remarkable  fluctuations  at  lower  temperatures. 

These  fluctuations  in  the  heat  of  hydration  of  a  salt  the  author 
attributes  to  intramolecular  rearrangements  ;  changes  of  a  nature 
similar  to  those  which  cause  the  same  substance,  sometimes  even 
when  an  element,  to  exhibit  different  physical  and  chemical  properties. 
The  general  tendency  towards  an  increase  in  the  heat  of  combination 
as  the  temperature  rises  is  in  accordance  with  what  has  already  been 
observed  in  other  cases. 

From  these  variations  in  the  heat  of  hydration  it  follows  that  the 
specific  heat  of  a  solid  hydrated  salt  will  be  subject  to  small  variations, 
as  in  the  case  of  its  solution,  and  also  that  it  will  not  be  exactly  equal 
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to  the  sum  of  the  specific  heats  of  the  anhydrous  salt  and  water,  but 
genei-ally  slightly  less. 

It  is  observed  that  the  temperatui'e  at  which  the  heat  of  hydratiou 
of  a  solid  salt  is  a  minimum  corresponds  to  an  increased  heat  in  the 
dissolution  of  the  hydrated  salt,  as  if  the  possibility  of  a  higher 
hydrate  being  formed  were  dne  to  there  being  less  energy  expended 
in  retaining  the  Avater  already  combined. 

BouUe  Salts. — The  heat  of  formation  of  the  double  salts,  MgS04,K3S04 
and  CuS04,K2S04,  in  the  solid  and  anhydrous  condition,  was  cal- 
culated from  the  data  already  alluded  to.  This  quantity  appears  to 
vary  also  with  the  temperature ;  with  both  salts  it  attains  a  minimum 
at  about  l-i°,  the  extreme  variation  with  the  copper  compound  being 
as  much  as  640  cal.,  from  —  2-iO  cal.  to  +  400  cal.  One  of  the  most 
remarkable  features  in  the  variation  of  this  quantity  is  that  an  in- 
crease in  it  occui's  at  those  temperatures  which  are  marked  by  a 
decrease,  in  the  heat  of  combination  of  the  same  double  salt  with  its 
water  of  crystallisation,  thus  bearing  out  the  conclusions  previously 
drawn  from  a  comparison  of  this  latter  quantity  with  the  heat  of 
dissolution,  as  to  there  being  some  principle  of  intramolecular  com- 
pensation, whereby  an  increase  in  the  energy  of  combination 
between  any  two  portions  of  a  molecule  can  take  place  only  at  the 
expense  of  the  energy  between  these  and  the  other  portions. 


21.  "  The  Salts  of  Tetrethylphosphonium  and  their  Decomposition 
by  Heat."     By  Professor  E.  A.  Letts  and  Xorman  Collie,  Ph.D. 

Tbe  authors  confirm  Hofmann's  statemejit  that  tetrefhylphosphoninm 
hydroxide  is  resolved  on  heating  into  ethane  and  triethylphospbine 
oxide;  the  change  occurs  quantitatively.  The  chloride,  PEtiCl,  is 
resolved  quantitatively  into  triethylphosphine  hydrochloride  and 
ethylene.  On  heating  the  carbonate  they  obtained  triethylphosphine 
together  with  its  oxide,  and  diethylketone.  carbon  dioxide  and  tetrane, 
whereas  Hofmann  and  Cahours  state  that  it  yields  triethylphosphine 
and  ethyl  carbonate.  The  acid  carhonate  behaves  similarly.  The 
acetate  appears  to  undergo  two  distinct  changes,  and  to  be  resolved 
partly  into  triethylphosphine  oxide  and  methylethylketone,  and 
partly  into  triethylphosphine,  carbon  dioxide,  ethylene  and  methane. 
The  henzoate  is  decomposed  in  a  similar  manner,  ethylphenylketone 
and  benzene  taking  the  place  of  ethylmethylketone  and  methane. 
The  products  of  decomposition  of  the  oxalate  at  200 — 230°  are  tri- 
ethylphosphine and  its  oxide,  ethylene,  carbon  monoxide  and  dioxide, 
and  perhaps  diethylketone.  If  the  oxalate  be  heated  to  160°  with  the 
minutest  trace  of  sulphur,  a  deep  indigo-blue  colour  becoming  green 
and  finally  yellow  is  produced ;    this  reaction  furnishes  an  excellent 


test  for  sulphur.  The  sulphate  j^ields  almost  quantitative  amounts  of 
triethylphosphine  sulphide  and  oxide,  together  with  charred  products. 
A  concentrated  solution  of  the  cyanide  decomposes  when  heated,  and 
yields  triethylphosphine  oxide,  ethane  and  hydrogen  cyanide ;  a  small 
quantity  of  what  appears  to  have  been  propionitrile  was  also  obtained. 
The  iodide  decomposes  in  a  complex  manner  and  yields  charred  pro- 
ducts. 

22.  "  The  Formation  of  Acids  from  Aldehydes  by  the  Action  of 
Anhydrides  and  Salts,  and  the  Formation  of  Ketones  from  the  Com- 
pounds resulting  from  the  union  of  Anhydrides  and  Salts."  By 
W.  H.  Perkin,  Ph.D.,  F.R.S. 

The  method  of  preparing  unsaturated  acids  from  aldehydes  dis- 
covered by  the  author  has  of  late  been  the  subject  of  much  discussion, 
Fittig  especially  contending  that  condensation  takes  place  between 
the  aldehyde  and  the  salt,  and  not,  as  the  author  supposes,  between 
the  aldeh3'de  and  the  anhydride.  Believing  the  arguments  put  for- 
ward by  those  who  oppose  this  latter  interpretation  to  be  inconclusive, 
he  has  resumed  the  study  of  the  subject ;  the  experiments  are  as  yet 
incomplete,  however,  and  only  one  observation  bearing  on  the  ques- 
tion is  fully  discussed  in  the  paper.  The  author  has  pi'eviously 
shown  that  when  a  mixture  of  isobutyric  anhydride,  sodium  iso- 
butyrate  and  benzaldehyde  is  heated,  carbon  dioxide  and  butenyl- 
benzene  are  produced;  these  result  from  the  decomposition  of  phenyl- 
hydroxyisobutj-ric  acid,  which  Fittig  has  proved  to  be  the  first 
product  of  the  reaction.  He  now  finds  that  on  heating  a  mixture  of 
benzaldehyde,  isobutyric  anhydride  and  an  acetate,  about  60  per  cent, 
of  the  theoretical  amounts  of  butenylbenzene  and  carbon  dioxide  are 
obtained  ;  whereas,  on  employing  acetic  anhydride  and  sodium  iso- 
butyrate,  cinnamic  acid  was  obtained  in  considerable  quantity',  and 
less  than  half  as  much  carbon  dioxide  and  butenylbenzene  as  in  the 
previous  experiments.  These  results  afPord  strong  evidence  that 
condensation  takes  place  between  the  aldehyde  and  the  anhydride, 
and  not  between  the  aldehyde  and  the  salt. 

The  paper  mainly  consists  of  an  account  of  the  results  obtained  on 
heating  anhydrides  with  their  salts.  On  boiling  a  mixture  of  butyric 
anhydride  and  sodium  butyrate,  carbon  dioxide  is  gradually  evolved 
and  dipropylketone  is  formed.  Isobutj-ric  anhydiide  and  sodium  iso- 
butyrate  react  in  a  similar  manner.  A  mixture  of  sodium  propionate 
with  excess  of  propionic  anhydride,  heated  in  sealed  tubes  at  180 — 
190°,  yields  carbon  dioxide  and  diethylketone  ;  and  acetone  is  ob- 
tained in  like  manner  from  acetic  anhydride  and  an  acetate.  The 
author  believes  that  the  formation  of  the  ketone  depends  on  the  inter- 


action  of  the  salt  and  the  anhydride,  and  that  this  is  the  ciise  appears 
to  be  proved  by  the  observation  that  methyl propylketone  is  obtained 
if  a  mixture  of  sodium  acetate  and  butyric  anliydride  be  heated. 

23.  "  A  New  Method  of  Preparing  Tin  Tetrethide."  By  Professor 
E.  A.  Letts  and  Norman  Collie,  Ph.D. 

In  preparing  zinc  ethidc  by  Gladstone  and  Tribe's  method,  the 
authors  obtained  a  liquid  bye-product  which  they  ultimately  ascer- 
tained was  tin  tetrethide.  Experiments  were  therefore  made  with 
zinc-tin  alloys  containing  from  1  to  50  per  cent,  of  tin ;  the  yield  of 
tin  tetrethide,  calculated  as  percentage  of  tin  converted,  varied  from 
27 — 56  per  cent.,  but  in  most  of  the  experiments  about  50  per  cent, 
of  the  tin  present  was  converted,  whatever  the  composition  of  the 
alloy.  The  yield  of  tetrethide  was  almost  proportional  to  the  mass 
of  tin  in  the  alloy  until  it  contained  one-third  tin ;  it  then  became 
almost  inactive,  and  the  time  necessaiy  to  complete  the  I'eaction 
increased  enormously.  On  adding  powdered  tin  to  the  zinc-copper 
couple  together  with  ethyl  iodide,  tin  tetrethide  was  produced  on 
heating ;  and  a  similar  result  was  obtained  when  zinc  ethiodide  was 
heated  with  powdered  tin,  but  it  was  necessary  to  raise  the  tempera- 
ture to  160°.  Alloys  of  zinc  with  20  per  cent,  antimony,  aluminium, 
bismuth  and  lead,  when  heated  with  ethyl  iodide,  gave  only  zinc 
ethide. 

24.  "  Contributions  to  the  History  of  Cyanuric  Chloride."  By 
Alfred  Senier,  M.D. 

On  heating  together  cyanuric  chloride,  C3N3CI3,  and  sodium  acetate 
in  closed  tubes  at  100°,  sodium  cyanurate,  CsNsOsNas,  and  acetyl 
chloride  are  produced,  but  interaction  takes  place  only  partially. 
Silver  acetate  is  not  attacked  by  the  chloride  ;  and  cj'anuric  acid  and 
acetic  anhydride  do  not  act  on  each  other.  On  heating  sodium 
formate  with  cyanuric  chloride,  sodium  cyanurate,  carbonic  oxide 
and  hydrogen  chloride  are  formed.  Sodium  benzoate  and  cyanuric 
chloride  give  benzoyl  chloride  and  sodium  cyanarate,  88  per  cent,  of 
the  theoretical  yield  of  the  former  being  obtained.  The  action  of 
cyanuric  chloride  on  benzamide  is  similar  to  that  of  phosphorus  penta- 
chloride,  and  results  in  the  formation  of  cyanuric  acid,  Ijenzonitrile 
and  hydrogen  chloride.  Benzoyl  cyanurate,  C3N3(C7H602)3,  is  readily 
obtained  on  heating  a  mixture  of  benzoyl  chloride  and  silver  cyan- 
urate at  100° ;  it  is  readily  hydrolysed,  if  heated  for  a  short  time  with 
water  at  100^,  into  benzoic  and  cyanuric  acids. 
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25.  "  The  Action  of  Naphthylamine  on  Cyanuric  Chloride."  By 
Harold  H.  Fries. 

The  author  has  succeeded  in  displacing  the  three  chlorine-atoms  in 
cyanuric  chloride  one  by  one  by  the  group  NH'CioH;.  The  dichloride, 
CsN^CloCNH-CoH;),  and  the  monochloride,  C3l^3Cl(NH-CioH02,  are 
obtained  on  mixing  the  proper  quantities  of  cyanuric  chloride  and 
naphthylaniine,  both  dissolved  in  ether ;  they  crystallise  from  hot 
alcohol  in  needles,  the  former  melting  at  149°,  the  latter  at  215°. 
When  either  of  these  bodies  is  heated  with  the  proper  quantity  of 
amine  at  100°,  naphthylmelamine,  C3N3(NH*Ci„H7)3,  is  formed  ;  it  melts 
at  223°. 

26.  "  Sulphine  Salts  containing  the  Ethylene  Radicle.  Part  I. 
Diethylenesulphide-methyl-sulphine  Salts."  By  Orme  Masson,  M.A., 
D.Sc. 

Two  substances  of  the  empiric  formula  C2H4S  have  been  described, 
one  being  an  amorphous  insoluble  non-volatile  compound,  concerning 
whose  constitution  nothing  is  known ;  the  other  is  crystalline,  dis- 
solves in  alcohol,  ether  and  carbon  disulphide,  boils  at  200°,  and, 
as  Husemann  has  shown,  has  a  vapour-density  corresponding  to  the 
formula  (CoH4)2S2.  The  author  describes  the  preparation  of  this 
latter ;  he  then  discusses  its  constitution,  showing  that  it  is  adequately 

represented  by  the  formula  S  <  p^p^  >  S. 

This  sulphide  unites  directly  with  methyl  iodide  to  form  diethyhne- 

sulphide-TnetJiyl-sulphine  iodide,  S  <  p"tt^  f  ^   1  T     *• 

A  series  of  derivatives  prepared  from  this  iodide  are  described, 
viz.: — The  iodide,  C5H11S2I ;  the  tri-iodide,  C5H11S3I3;  the  nitrate> 
CsHiiSolSTOs ;  the  silver  salt,  CsHnSsKOa-AgjSTOs ;  the  sulphate, 
2(C5HuSo)2S04-7H20;  the  chloride,  CsHnS.-Cl;  the  chloroplatinates, 
(CsBuS2Cl),PtCl4,(C5HaS2Cl)43PtCl4,(C5HnS2C])PtCl4,CioH2,S4Pt.,Cl9); 
the  gold  salt,  CsHuS.Cl-AuCls ;  the  mercury  salt,  CsHiiSjCl-HgCla ; 
the  hydroxide,  CjHnSoOH  ;  a  volatile  oil,  C,,H24S5. 

In  their  general  characters  the  salts  of  the  base  resemble  those  of 
trimethyl-sulphine,  but  they  differ  in  some  important  particulars,  of 
which  the  following  are  the  most  striking : — 

1.  There  is  much  less  tendency  to  form  addition-products  with  the 
halogens. 

2.  The  salts  are  decomposed  by  potash. 

3.  The  hydroxide  undergoes  a  peculiar  decomposition,  slowly  when 
cold,    rapidly   on    heating ;    the    chief    product    of   which   is    the   oil 

Cl2H2lS5. 
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4.  The  compounds  formed  by  the  chloride  Avith  platinic  chloride 
are  peculiarly  vai'ious,  and  are  possessed  of  characteristic  properties. 

5.  None  of  the  salts  examined,  with,  the  exception  of  the  sulphate, 
are  at  all  deliquescent. 

The  constitution  proposed  by  the  author  for  this  sulphine  base 
represents  it  as  trimethyl-sulphine  in  which  two  methyl-groups  are 
displaced  by  the  dyad  (comparatively  negative)  group  S(C2H4)2. 
This  view  of  their  constitution  affords  an  explanation  of  the  first  two 
of  the  above-mentioned  characteristics  of  the  base. 

27.  "  Sulphine  Salts  containing  the  Ethylene  Radicle.  Part  II. 
On  Dehn's  Reaction  between  Ethylene  Bromide  and  Alkyl  Sulphide." 
By  Orme  Masson,  M.A.,  D.Sc. 

In  1865  Dehn  published  an  account  of  the  action  of  ethylene 
bromide  on  ethyl  sulphide  {Annalen,  Suppl.  IV,  83),  which  he  summed 
up  in  the  following  scheme  : — 

(1.)  2C2H4Bro  +  2(C2H5)2S  =  (C.HO.So  +  4C2H5Br. 
(2.)    an^Br  +    (CR.ys  =  (CM,)S. 
(3.)     CsH^Bro  +     (aH6).S  =  (aH3)2(aH4)S^iBr2. 
(4.)     C,H,Bi-2  +      C0H4S      =  (C2H4),S^'Br,. 

The  truth  of  equations  (1)  and  (2)  was  well  proved  ;  that  of  (3) 
and  (4)  rested  on  rather  doubtful  evidence. 

If  the  compounds  (C2H5),(C.H4)S^'Bro  and  (C2H4)2S^'Br3  really 
exist,  they  are  unique  specimens  of  a  class  of  sulphinic  salts,  and  are 
of  considerable  theoretic  interest.  An  investigation,  however,  of  the 
circumstances  attending  the  formation  of  the  salts  to  which  Dehn 
attributed  these  formulae,  of  the  properties  of  their  platinum  salts  (as 
described  by  Dehn),  and  of  the  analyses  on  which  this  theory  was 
based,  conclusively  shows  that  Dehn  was  really  dealing  with  salts 
analogous  to  those  described  by  the  author  in  Part  I  of  this  communi- 
cation. The  author  supports  this  conclusion  by  proving  that  sulphine 
salts  possessed  of  the  required  properties  are  actually  formed  when 
diethylene  disulphide  is  heated  with  ethyl  bromide  and  with  ethylene 
bromide.  He  therefore  substitutes  the  following  equations  for  Dehn's 
third  and  fourth  : — 

(3.)  C^H.Br    +  (CHO^Sa  =  C2H4)2S.,(C2H5)Br. 
(4.)  CsHiBrj  +  (Co.HOaSo  =  {(C2H4)2S2},(C2H4)Bro. 

28.  "  The  Identity  of  Certain  Mixed  Ethereal  Oxalates."  By  L. 
Gordon  Paul. 

The  author  has  compared  the  methylic  ethylic  oxalate  obtained, 
1,   by   adding   the  theoretical    amount  of    CHs'OH  to   the    chloride 
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COCl-COOEt,  and  2,  by  adding  the  theoretical  amount  of  CaHj-OH 
to  the  chloride  COChCOOMe,  and  concludes  that  the  two  reactions 
furnish,  the  same  product.  If  an  excess  of  alcohol  be  used,  methylic 
oxalate  in  tlie  one  case,  and  etliylic  oxalate  in  the  other,  is  obtained  in 
place  of  the  mixed  salt ;  but  whereas  the  displacement  of  ethyl  by 
methyl  takes  place  at  once  and  is  very  complete,  that  of  ethyl  by 
methyl  is  much  more  gradual  and  less  complete.  Methylic  oxalate 
may  be  converted  into  ethylic  oxalate  by  heating  it  with  methylic 
alcohol,  and  vice  versa.  Methylic  ethylic  oxalate  is  converted  by 
repeated  distillation  into  a  mixture  of  methylic  and  ethylic  oxalates. 


ADDITIONS    TO    THE    LIBRARY. 

I.  Donations. 

Third  Annual  Report,  1881-82,  of  the  Bureau  of  Ethnology  of  the 
Smithsonian  Institution :    by   J.  W.  Powell,  Director :    Washington, 

1884  :  from  the  Institution. 
Journal  of  the  Iron  and   Steel  Institute :  No.  II,  1885 :  London, 

1885  :  from  the  Institute. 
Outlines  of  Organic  Chemistry  :  by  H.  F.  Morley  :  London,  1886  : 

from  the  Author. 
The   Chemistry  of  the  Coal-tar  Colours :  by  R.  Benedikt :  trans- 
lated and  edited,  with  additions,  by  E.  Knecht :  London,  1886  : 

from  the  Publishers. 
An  Introduction  to  Practical  Organic  Analysis :  by  G.  E.  R.  Ellis  : 
London,  1885  :  from  the  Author. 

Radiments  of  Chemistry  :  by  Temple  Orme  :  London,  1886  : 

from  the  Publishers. 
Annual  Report  for  1885  of  the  Comptroller  of  the  Currency  of  the 
United  States  :  Washington,  1885  : 

from  the  Comptroller,  H.  W.  Cannon. 
Bulletin  of  the   United   States   Geological   Survey  :    New   Series : 
Nos.  7-14. 

11.  By  Purchase. 

Micro-organisms  and  Disease ;  an  Introduction  to  the  Study  of 
Specific  Micro-organisms  :   by  E.  Klein  :  London,  1885. 

The  Dyeing  of  Textile  Fabrics  :  by  J.  J.  Hummel :  London,  1885. 

Sugar  Growing  and  Refining  :  by  C.  G.  W.  Lock,  G.  W.  Wigner, 
and  R.  H.  Harland  :   London,  1885. 

A  Treatise  on  the  Principles  of  Chemistry  :  by  M.  M.  P.  Muir : 
London,  1884  (for  Reference  Library). 
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Anuuaire  de  rObservatoire   de  Montsouris  pour  I'an  1886 :   Paris, 
1886. 


Papers  of  interest  to  Chemists  recently  read  at  Societies  in  the 
United  Kingdom  : — 

"  Note  on  the  Paper  by  Mr.  J.  W.  Clark  on  the  Determination  of 
the  Heat-Capiicity  of  a  Thermometer."     By  A.  W.  Clayden. 

"  On  Experimental  Errors  in  Calorimetrical  Work :  and  on 
Delicate  Calorimetrical  Thermometers."     By  S.  U.  Pickering. 

Physical  Society,  January  23rd  and  February  1.3th. 

"  On  Radiant  Matter  Spectroscopy.  Note  on  the  Earth  Ya."  By 
W.  Crookes,  F.R.S. 

"  Colour  Photometry,"  By  Captain  Abuey,  R.E.,  F.R.S.,  and 
Major- General  Festing.  R.E. 

Royal  Society  of  London,  February  2oth  and  March  4th. 

"  On  the  Magnitude  of  the  Mutual  Attraction  between  two  pieces 
of  Matter  at  distances  of  less  than  10  micro-millimetres."  By  Sir 
William  Thomson. 

"  On  Radiation  from  Snow."     By  John  Aitken. 

"  On  the  Change  of  Volume  of  a  Salt  when  Dissolved  in  Water." 
By  J.  H.  Pollok. 

"  On  Electrolytic  Polarization."     By  W.  Peddie. 

"  On  Thermometer  Screens."     By  J.  Aitken. 

Royal  Society  of  Edinburgh,  March  1st. 
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CHEMICAL    SOCIETY. 


No.  20.  Session  1885-86. 


March  IBtli,  1886.     Dr.  Hugo  Miiller,  F.R.S,,  President,  in  the  Chair. 

Messrs.  A.  Dresel,  Albert  Ivatt  and  Edward  Willmore  were 
forinally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Cosmo 
Innes  Burton,  11,  Upper  Phillimore  Gardens,  W.  ;  Arthur  William 
Clajden,  North  Lodge,  Bath  College,  Bath ;  Christopher  Hodgson, 
144,  Blake  Street,  Barrow-in-Farness;  John  William  King,  St.  George's 
Hospital,  W. ;  Henry  Oliver  Minty,  731,  Wandsworth  Road,  S.W.  ; 
Richard  Lloydd  Whiteley,  University  College,  Nottingham. 

The  following  papers  were  read  : — 

30.  "  Note  on  the  Combustion  of  Cyanogen."  By  Harold  B. 
Dixon,  M.A. 

A  few  years  ago,  on  discovering  that  a  spark  might  be  sent  through 
a  well-dried  mixture  of  carbonic  oxide  and  oxygen  without  causing 
explosion,  the  author  made  several  experiments  on  well-dried  cyanogen 
and  oxygen.  These  experiments  seemed  to  show  that  cyanogen,  like 
carbonic  oxide,  would  not  explode  when  dry.  On  returning  to  this 
investigation  last  autumn,  the  author  discovered  that  the  non-explo- 
sion  of  cyanogen  previously  observed  was  due  not  to  the  absence  of 
moisture,  but  to  the  insufficient  temperature  of  the  spark.  A  spark 
1  mm.  long  from  a  Voss  machine  may  be  passed  through  a  mixture 
of  cyanogen  and  oxygen  without  causing  explosion  or  any  appreciable 
decomposition  of  the  cyanogen.  A  mixture  of  the  gases  dried  by 
standing  in  contact  with  anhydrous  phosphoric  oxide  for  two  months 
exploded  with  violence  when  a  strong  spark  was  passed  through  it. 
A  similar  mixture  which  had  stood  in  contact  with  a  stick  of  potash 
also  exploded  violently. 
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It  was  found  that  the  initial  rate  of  explosion  of  carbonic  oxide  and 
oxygen  increased  ra])id]y  with  the  amount  of  aqueous  vapour  present 
in  the  mixture;  similar  experiments  made  with  cyanogen  and  oxygen 
showed  that  the  initial  rate  o£  explosion  diminished  on  adding  aqueous 
vapour.  It  seems  evident,  therefore,  that  the  explosion  of  cyanogen 
and  oxygen  does  not  depend  upon  the  presence  of  water,  which  merely 
acts  as  a  diluent  in  the  mixture. 

The  author  has  shown  that  when  a  platinum  wire  is  raised  to  red- 
ness in  a  well-dried  mixture  of  carbonic  oxide  and  oxygen,  the  vrire 
glows  intensely  for  a  short  time,  and  that  complete  combination  takes 
place  between  the  carbonic  oxide  and  oxygen  without  visible  flame. 
A  precisely  similar  phenomenon  is  observed  when  a  platinum  wire  is 
raised  to  full  redness  in  cyanogen  and  oxygen :  the  wire  glows 
brightly  and  the  cyanogen  is  oxidised  to  carbon  dioxide.  The  tube  is 
filled  with  orange  vapour  both  when  the  oxygen  is  present  in  excess 
aud  in  defect,  but  to  a  smaller  extent  in  the  latter  case.  No  flame 
is  visible  round  the  glowing  coil  of  wire.  When  the  wire  is  only 
raised  to  dull  redness  no  action  seems  to  take  place ;  on  breaking 
the  circuit  the  wire  cools  immediately  ;  but  when  once  the  action 
has  begun,  the  wire  continues  glowing  half  a  minute  after  the  circuit 
is  broken. 

Discussion. 

The  President  remarked  that  it  appeared  to  him  that  the  cause  of 
this  remarkable  behaviour  of  cyanogen  just  brought  under  the  notice 
of  the  Society  depended  probably  not  so  much  on  the  greater  heat 
effect  of  the  larger  or  rather  the  longer  spark  as  on  its  greater  potential 
energy,  which  starts  the  explosive  wave,  for  it  is  generally  supposed 
that  the  degi-ee  of  temperature  irt  a  small  spark  is  much  the  same  as 
that  of  a  larger  one  of  the  same  electromotive  force. 

Dr.  Armstrong  said  that  the  study  of  the  behaviour  of  mixtures  of 
cyanogen  and  oxygen  in  comparison  with  that  of  mixtures  of  carbonic 
oxide  and  oxygen,  was  of  peculiar  interest,  as  cyanogen  was  one  of 
the  few  gases  which  decomposed  with  evolution  of  heat.  It  was 
well  known  that  a  certain  minimum  electromotive  force  was  required 
to  electrolyse  liquids,  and  to  etfbct  the  electrolysis  of  gases  a  minimum 
— relatively  very  high — electromotive  force  was  doubtless  also 
required :  an  explanation  of  Mr.  Dixon's  observations  might  perhaps 
be  based  upon  this  circumstance. 

31.  "  Note  on  the  Constitution  of  the  Naphthalene-derivatives." 
By  R.  Meldola. 

Having  been  unable  to  attend  the  meeting  of  the  Society  when 
Mr.  Stallard  read  his  paper  on  the  bromophthalic  acids  published  in 
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the  current  number  of  the  Journal  (p.  187),  I  may  take  this  oppor- 
tunity of  pointing  out  that  the  new  proofs  advanced  by  him  in  favour 
of  the  constitution  CO^H  :  CO2H  :  Br  =  1  :  2  :  3  for  the  bromophthalic 
aoid  of  m.  p.  174 — 176°  appear  to  me  to  be  perfectly  conclusive. 
The  same  conclusion  has,  in  fact,  been  simultaneously  arrived  at  by 
Gnareschi  (Atti  d.  R.  Accad.  d.  ScL  d.  Torino,  vol.  xxi,  January  24th, 
1886),  who  has  obtained  a  chlorophthalic  acid  of  m.  p.  124°  (anhydridCj 
m.  p.  124 — 12.5"o°)  by  the  oxidation  of  7-dichlornaphthalene.  The 
constitution  of  this  chlorophthalic  acid  is  analogous  to  that  of  the 
bromophthalic  acid  obtained  by  Smith,  Gnareschi  and  myself,  and 
the  isomeric  acid  of  Alen,  which  has  the  constitution  CO<H  :  CO-H  :  CI 
=  1:2:4,  and  melts  at  a  lower  temperature  (148^  according  to  Alen  ; 
130 — 134°  according  to  Kriiger). 

In  accordance  with  this  evidence,  it  becomes  necessary  to  modify 
the  formula  of  Guareschi's  nitrobromonaphthalene  (m.  p.  122"5°)  as 
proposed  by  Mr.  Stallard,  and  as  the  discoverer  has  himself  pointed 
out  in  the  paper  referred  to.  The  formula  given  by  me  in  my  last 
paper  (Trans.,  1885,  518)  for  the  dibromonaphthylamine  of  m.  p.  105° 
must  also  be  corrected,  and  I  may  here  point  out  that  the  constitution 
of  this  substance  and  of  its  derived  di-  and  tri-bromonaphthalenes 
can  be  now  definitely  established.     The  corrected  formulae  will  be — 

Dibromonaphthylamine,  m.  p.  105°,  Br  :  Br  :  XHo  =:  1'  :  1  :  3 
Dibromonaphthalene,        m.  p.     74°,  Br  :  Br  =  1:1' 
Tribromonaphthalene,       m.  p.  110°,  Br  :  Br  :  Br  =  1:1':  3. 

The  alternative  formula  Br:  Br:  NH2  =  1' :  4  :  2  for  the  dibromo- 
naphthylamine is  excluded,  because  it  does  not  give  7-dibromonaph- 
thalene  on  displacing  the  !NH2-group  by  H. 

The  dibromonaphthylamine  of  m.  p.  101—102°  (Trans.,  1885,  514) 
must  accordingly  have  the  constitution  !NH2  :  Br  :  Br  =  1  :  3  :  S""  or 
1  :  3  :  2',  but  there  is  at  present  no  evidence  to  decide  which  of 
these  formulaB  is  correct.  That  the  second  Br-atom  does  not  occupy 
an  a-position  in  the  unsubstituted  nucleus  appears  from  the  fact  that 
I  failed  to  obtain  the  1:2:3  bromophthalic  acid  from  it  by  oxidation. 
Further,  as  this  dibromonaphthylamine  gave  only  a  slight  trace  of 
phthalic  acid  when  oxidised,  it  would  appear  that  the  second  Br-atom 
does  not  enter  the  substituted  nucleus.  Unfortunately,  I  have  not 
enough  of  the  dibromonaphthylamine  left  to  repeat  the  oxidation 
experiment,  but  1  find  on  reference  to  my  laboratory  notes  that  the 
oxidation  was  twice  performed  with  diiferent  preparations  and  with 
the  same  result  in  each  case.  The  minute  quantity  of  phthalic  acid 
formed  certainly  does  not  appear  to  me  suiiicient  to  establish  the 
formula  Br  :  Br  :  XHo  =  3:2:1,  which  is  the  only  other  one  admissible 
(Trans.,  1885,  514). 
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Tlie  chief  discrepancy  at  present  remaining  to  be  cleared  up  is  the 
apparent  identity  of  the  two  dibromonaphthalenes  of  m.  p.  74°.  I 
have  re-examined  the  specimens  in  my  possession,  and  as  far  as 
melting  point  and  crystalline  form  can  be  trusted  as  indications  of 
identity,  these  two  dibromonaphthalenes  are  certainly  indistinguishable 
from  one  another ;  nevertheless  they  may  be  isomeric,  as  I  have 
already  pointed  out  (Trans.,  1885,  p.  516)  that  naphthalene  derivatives 
which  are  known  to  be  isomeric  may  have  the  same  crystalline  form 
and  melting  point.  The  question  can  only  be  decided  by  a  further 
study  of  the  derivatives  of  the  dibromonaphthalenes  in  question,  but 
I  regret  that  the  quantity  at  my  disposal  is  much  too  small  to  enable 
me  at  present  to  extend  the  research  in  this  direction.  The  bromo- 
phthalic  acid  used  by  H.  v.  Pechmann  (^Ber.,  12,  2126)  may  have 
been  the  meta-compound,  the  production  of  erythroxyanthraquinone 
from  the  corresponding  bromobenzoylbenzoic  acid  being  due  to  intra- 
molecular migration  to  the  ortho-position  on  fusion  with  alkali. 

I  may  take  the  present  opportunity  of  pointing  out  that  the  di- 
bromonaphthalene  (m.  p.  68°)  obtained  by  Cauzoneri  (Gazzetta,  12, 
424)  from  Smith's  monobromo  ^-naphtholj  is  in  all  probability  identical 
with  the  orthodibromonaphthalene  described  in  a  former  paper  (Trans., 
1883,  6).  It  has  been  argued  that  the  investigations  of  Beilstein 
and  Kurbatow  {Aniialen,  202,  228)  show  that  /:J-dinitronaphthalene 
(m.  p.  176")  has  both  XO-groups  in  the  same  benzene-ring,  most 
probably  in  the  meta-positiou  (Jacobson,  Inaug.  Diss.,  1882,  37). 
If  so,  ^-dichloronaphthalene  (m.  p.  83^^),  obtained  by  Atterberg  {Ber., 
9,  1730)  by  the  action  of  PCI5  upon  this  dinitronaphthalene,  is 
analogous  to  the  metadibromonaphthalene  (m.  p.  64°)  described  by 
me  in  1879  (Ber.,  12,  ly62). 

Discussion. 

Dr.  Armstrong  said  that  as  regards  the  constitution  of  /3-dinitro- 
naphthalene,  the  production  from  it  of  dinitrophthalic  acid  (Beilstein 
and  Kurbatow)  by  the  action  of  nitric  acid  in  sealed  tubes,  was  not 
satisfactory  evidence  ;  and  Jacobson's  contention  that  Liebermann  and 
Dittler's  nitro^a-naphthol  (m.  p.  128")  could  not  well  be  an  ortho- 
derivative  because  the  amidonaphthol  prepared  from  it  did  not 
furnish  a  quinone  on  oxidation  was  equally  unsatisfactory  as  being 
negative  evidence  ;  there  was  no  obvious  flaw  in  Atterberg's  argument 
that  f-dichloronaphthalene  is  an  a-a-derivative  (Watts'  Dictionary, 
vol.  viii,  Pti  II,  p.  1376).  The  argument  from  analogy  is  apt  to 
break  down  on  comparing  benzene  with  naphthalene,  as  two  new 
"  laws "  come  into  force  in  the  case  of  naphthalene,  namely,  the 
tendency  for  substitution  to  take  place  in  both  "rings,"  and  the 
marked    tendency   to    form    a-derivatives.     The    formula    given    by 
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Professor  Meldola  to  ttie  dibromonaphtliylamiue  melting  at  101 — 102° 
must  be  accepted  with  reserve  on  this  latter  account. 

32.  "Action  of  Ammonia  on  Cliromyl  Dicliloride."  By  Samuel 
Rideal,  B.Sc. 

Dry  ammonia  gives  with  chromyl  dichloride  ammonium  chloride, 
nitrogen  and  brown  oxide  of  chromium,  the  reaction  being  expressed 
by  the  equation  :  SCrO.Cl,  +  8NH3  =  6NH4CI  +  N^  +  Cr^Os-CrOa. 
No  addition  products  or  chromamraouium  bases  are  formed 
when  the  vapour  of  chromyl  dichloride  burns  in  an  atmosphere 
of  dry  ammonia  under  the  ordinary  temperature  and  pressure.  This 
explanation  of  the  reaction  agrees  with  the  observation  orf'  Persoz  that 
20"98  parts  of  chromyl  dichloride  absorb  79"1  parts  of  ammonia. 

33.  ''Note  on  the  Estimation  of  Resin  in  Soaps."  By  C.  R.  Alder 
Wright,  D.Sc,  F.R.S.,  and  C.  Thompson,  F.C.S. 

We  have  had  occasion  to  make  a  number  of  experiments  with 
various  of  the  methods  hitherto  proposed  for  the  determination  of 
resin  in  soapS;  with  the  general  result  of  finding  that  one  and  all  leave 
much  to  be  desired  in  the  way  of  accuracy.  Sutherland's  process 
(oxidation  by  nitric  acid)  in  some  instances  gave  fair  results  ;  but 
this  occurs  mostly  through  the  balancing  of  two  opposite  sources  of 
error,  viz.,  incomplete  removal  of  resin  by  oxidation — tending  to 
increase  the  percentage  of  fatty  acid  found ;  and  Oxidation  of  true 
fatty  acids — tending  to  decrease  it;  Treatment  of  aqueous  soap 
solution  by  various  processes  intended  to  throw  out  of  solution  true 
soaps  of  fatty  acids  leaving  dissolved  resinates  did  not  answer  at  all 
well  in  our  hands :  sometimes  fatty  soaps  were  retained  in  solution, 
and  resinates  were  often  mechanically  carried  out  of  solution  along 
with  the  fatty  soaps,  and  no  certainty  of  complete  separation  was 
ever  attainable. 

On  the  whole,  the  process  recommended  by  Gladding  (Chem. 
News,  April  14,  1882)  seemed  to  give  figures  most  in  accordance  with 
the  truthj  provided  the  nature  of  the  fatty  matters  contained  in  the 
soap  examined  were  approximately  known  so  as  to  permit  of  the 
application  of  a  correction-factor  variable  to  some  extent  with  this 
nature.  The  method  consists  in  separating  the  fat  acids,  dissolving 
about  0"-5  gram  in  95  per  cent,  alcohol,  neutralising  with  saturated 
alcoholic  potash,  then  adding  a  few  additional  drops  and  boiling  to 
saponify  any  small  quantity  of  glyceride  present  (through  imper- 
fection in  manufacture,  &c.)  ;  after  cooling,  ether  is  added  to 
100  c.c,  and  finely  powdered  neutral  silver  nitrate,  and  the  whole 
well  agitated  :    finally   a  known   fraction   of  the  ethereal  solution  of 
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silver  resinate,  &c.,  is  treated  Avitb  hydrochloric  acid,  and  the 
liberated  resin,  &c.,  weighed  after  evaporation  of  the  ether.  Accord- 
ing to  Gladding  (who,  however,  only  quotes  a  very  small  number  of 
test  experiments),  100  c.c.  of  alcoholic  ether  dissolves  23*5  mgrms. 
of  oleic  acid,  when  '"pure  fat  acid"  (mixture  of  stearic  and  oleic?) 
is  thus  treated  ;  and  this  correction-factor  he  found  to  be  applicable 
with  accuracy  when  Castille  soap,  linseed  oil  soap  and  soaps  containing 
known  amounts  of  resin  were  examined. 

Our  experience,  however,  is  that  23"5  mgrms.  (representing  4'7  per 
cent,  on  0"5  gram  fatty  acids  and  resin)  is  a  correction-factor  by  no 
means  universally  applicable.  With  pure  stearic  or  oleic  acid  it  is 
much  too  large  :  with  acids  from  castor-oil  far  too  small ;  with 
various  mixtures  it  is  not  far  from  the  truth.  Thus  the  values  given 
in  the  table  were  obtained  as  the  result  of  a  large  number  of  observa- 
tions which,  moreover,  did  not  always  show  a  high  degree  of  con- 
cordance, notwithstanding  all  the  care  taken  to  avoid  sources  of 
error ;  partly  no  doubt  this  is  due  to  the  circumstance  that  different 
specimens  of  oils,  &c.,  were  employed  in  the  production  of  the  soaps 
treated.  The  temperature  was  throughout  not  far  from  18°  C,  but 
was  not  kept  absolutely  uniform ;  which  circumstance  may  again 
partly  account  for  apparent  irregularity  in  the  solubility  of  the  silver 
salts. 

Although  Gladding's  correction  of  23  o  mgrms.  is  not  strictly 
applicable  in  all  cases,  yet  the  figures  in  the  table  indicate  that  it  is 
not  far  from  the  truth  in  at  least  a  number  of  instances  of  mixtures 
likely  to  occur  in  actual  manufacture  :  in  such  eases  a  tolerably  fair 
approximation  to  the  truth  is  attainable  by  assuming  that  the  weight 
of  the  resin  apparently  found  iu  0  5  gram  of  fatty  acids  should  be 
diminished  by  some  25  mgrms.,  or  what  is  the  same  thing,  that  the 
percentage  of  resin  found  in  the  total  fatty  acids,  &c.,  is  5  per  cent, 
too  high.  But  this  correction  cannot  be  regarded  as  applicable 
universally. 
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NatiU'e  of  t'attv  matters  in  suap 
examined. 


Pure  stearic  acid 

„     oleic         ,,    

Nearly  pure  palmitic  acid 

Cotton-seed  oil 

Castor  oil 

Coeoanut  oil  (fatty  acids  dried  on  water- 
bath) 

Coeoanut  oil  (fatty  acids  dried  over 
H2SO,)    

Stearic  and  oleic  acids,  in  nearly  equal 
proportions 

Stearic  acid  and  cotton-seed  oil,  in  nearly 
equal  proportions 

Oleic  acid  and  cotton-seed  oil,  in  nearlv 
equal  proportions 

Stearic  acid  and  coeoanut  oil  (water- 
bath),  in  nearly  equal  proportions  .  . . 

Oleic  acid  and  coeoanut  oil  (water-batli), 
in  nearly  equal  proportions 


Fatty  matters  dissolved  (as  silver  salt) 
in  100  c.c.  of  alcoholic  ether. 


Maxi 


Minimum. 


mgrms. 
16-0 
15-0 
30  0 
34  0 
62  0 

17-5 

23  0 

22-0 


mgrms 

8-0 

00 

28-0 

20-0 

49-0 

12  0 

19  0 

18  0 


General 
average. 


mgrms. 
11-6 
120 
29  1 
26-9 
53-9 

l-i-8 

21  1 

191 

25  "5 

24-5 

23 --4 

25-6 


A  source  of  error  that  should  not  be  overlooked  is  that  the 
concentrated  alcoholic  potash  used  as  directed  by  Gladding  is  liable 
on  keeping  to  become  dark-coloured,  and  in  so  doing  to  contain  more 
or  less  notable  amounts  of  resinoid  matter  (from  action  on  the  alcohol 
or  impurities  contained  therein).  Several  milligrammes  of  incre- 
ment in  the  ether  residue  may  readily  be  brought  about  by  the  use  of 
such  potash  solution.  Another  source  of  error  is  the  decomposition 
of  certain  of  the  insoluble  silver  salts  of  fatty  acids  by  light,  causing 
in  some  instances  appreciable  amounts  of  additional  matter  to  become 
dissolved  in  the  alcoholic  ether. 


34.   "The     Properties 
Charles  M.  Stuart,  M.A. 


of     the     Nitrobenzalmalonic    Acids. 


By 


On  boiling  benzalmalonic  acid,  CsHa'CH  '.  C(COOH)o,  with  water, 
it  is  resolved  partly  into  benzaldehyde  and  nialonic  acid  (1),  and 
partly  into  cinnamic  acid  and  carbon  dioxide  (2)  ;  the  three  nitro- 
derivatives  behave  similarly,  the  percentage  amounts  converted  in 
accordance  with  the  first  and  second  modes  of  change  being  shown  in 
the  following  Table. 


17ii 


lioilod  for  1  liour. 


Benzalnialonic  acid 85 


Paranitrobcnzalmalonie  acid 
Metanitrobenzalmalonio  acid 

»  )' 

Ortbonitrobenzalmalonic  acid 


85-2 

— 

85-8 

10- 

84-4 

10- 

80-2 

14- 

82-7 

12- 

83-1 

10- 

79-9 

14- 

79-7 

12- 

24-5 

5- 

23-6 

6- 

24-4 

6- 

II. 


Total. 


96-6 
95-0 

95-0 
95  1 

93-5 
94-3 
92  3 

30-2 
30  1 

30  S 


lioilod  fur  15  mill. 


57-8 
58-3 


61-54 
62-64 

61-3 

62-5 


8-71 


II. 


1-41 
1-25 


Total. 


5'.)  -2 
59-5 


3-89 
3-77 

05-4 
66-4 

f;-3 

5-8 

67-6 
68-3 

1-18 
1-25 

9-88 
9-96 

Benzalmaloiiic  acid  and  its  para-  and  meta-nitro-derivatives  form 
additive  componnds  witli  bromine  and  with  hydrogen  bromide,  which 
are  decomposed  bj  water.  The  ortho-nitro-derivative  is  converted 
both  by  the  action  of  bromine  and  hydrogen  bromide  into  a  con- 
densation product  which  is  not  decomposed  by  water  or  alcohol.  The 
author  suggests  that  this  behaviour  may  be  regarded  as  an  argument 
in  favour  of  Kekule's  benzene  formula. 

From  cinnamic  acid  and  malonic  acid  he  has  obtained  a  phenyl- 
butindicarboxylic  acid,  CeHs'CH  :  CH-CH  !  C(COoH), ;  this  melts  at 
208°,  but  is  resolved  into  CO2  and  cinnamenylacrylic  acid. 

Salicylic  and  malonic  acids  give  coumarincarboxylic  acid ;  this 
raelt«  at  187°  without  decomposing,  but  is  resolved  at  a  higher 
temperature  into  CO2  and  coumarin. 


The  Anniversary  Meeting  of  the  Society  will  take  place  on  Tuesday, 
March  oOth,  at  8  p.m. 


At  the  next  ordinary  meeting,  on  Thursday,  April  1st,  the  following 
papers  will  be  read  : — 

"  The  Determination  of  Boiling  Points."  "  The  Action  of  a  Red 
Heat  on  Chloroform."     By  Prof.  Ramsay  and  Dr.  Young. 

"  The  Use  of  the  Electric  Light  to  Influence  Chemical  Change." 
By  Dr.  Armstrong. 

"  Some  Sulphur  Compounds  of  Barium."     By  V.  H.  Veley. 


UAKEISON    AND  SONS,  PBINTEE8  IN  OKDINAKY  TO  HEK  MAJESTY,  ST.  MABTIN'S  LANK. 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  21.  Session  1885-86. 


March  30th,  1886.     Annual  General  Meeting.     Dr.  Hugo  Mliller, 
F.R.S.,  President,  in  the  Chair. 

The  President  delivered  an  address,  of  which  the  following  is  an 
abstract : — 

The  number  of  Fellows  of  the  Society  is  now  1459,  .31  of  these  being 
honorary  foreign  members.  Ill  new  Fellows  have  been  elected  since 
the  last  Anniversary  Meeting ;  8  Fellows  have  withdrawn,  19  have 
been  removed  on  account  of  arrears,  and  16  have  died,  viz.,  one 
honorary  foreign  member,  Prof.  Hermann  von  Fehling,  and  Frederick 
Allen,  Prof.  Andrews,  F.R.S.,  E.  0.  Brown,  G.  W.  H.  Clements, 
Frederick  Field,  F.R.S.,  James  Higgin,  Rev.  S.  Morris,  James 
Parette,  Thomas  Spencer,  Dr.  E.  G-.  Schweitzer,  Surgeon-Major 
Sheppard,  Henry  Shepheard,  Alfred  Tribe,  Dr.  John  Smith,  W.  S. 
Ward  and  Walter  Weldon,  F.R.S. 

104  papers  have  been  communicated  to  the  Society  during  the  year: 
this  is  not  only  a  great  advance  upon  the  previous  year,  when  the 
number  was  67,  but  is  the  largest  number  hitherto  attained  with  the 
one  exception  of  1880-81,  when  the  number  read  was  113.  The  last 
number  of  Transactions  is  consequently  one-third  larger  than  that  of 
the  previous  year.  The  President  is  inclined  to  think  that  this  in- 
creased activity  is  due  in  no  inconsiderable  degree  to  the  fact  that  the 
various  new  laboratories  which  have  been  established  in  the  country 
during  the  last  few  years  are  now  gradually  entering  upon  their  full 
duties  ;  and  he  is  of  opinion  that  we  may  look  forward  with  confidence 
to  a  continuous  and  steadily  increasing  development  in  the  pursuance 
of  scientific  chemical  work  in  this  country. 

New  bookcases  have  been  filled  up  at  the  Society's  expense  during 
the  year,  and  thus  considerable  additional  space  has  been  secured  for 
the  library. 

The  subject  catalogue  of  the  library  has  just  been  issued  to  Fellows. 
The  Council  are  greatly  indebted  to  Professor  McLeod,  F.R.S. ,  and  to 
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Mr.  Wurington  for  the  assistance  they  have  rendered  in  preparing 
this  catalogue,  as  well  as  to  the  Librarian,  Dr.  Thome. 

After  dwelling  on  the  recent  incorporation  of  the  Institute  of 
Chemistry  by  Royal  Charter,  the  President  expressed  his  gratification 
at  being  able  to  testify  to  the  manifest  progress  in  the  activity  of  the 
Society  and  to  the  otherwise  prosperous  condition  of  its  affairs ;  in 
conclusion  he  proceeded  to  discuss  briefly  the  conditions  which  affect 
the  cultivation  of  scientific  chemistry  in  this  country. 

It  was  then  moved  by  Dr.  Gladstone,  and  seconded  by  Professor 
Thorpe,  that  the  thanks  of  the  meeting  be  given  to  the  President  for 
his  address,  and  that  he  be  requested  to  allow  it  to  be  printed. 
Refei-ring  to  the  publication  of  the  catalogue.  Dr.  Gladstone  said  that 
in  looking  through  it  he  felt  that  it  not  only  gave  information  as  to 
what  was,  but  also  what  was  not,  in  the  library,  and  it  might  well  serve 
to  lead  many  of  us  to  make  suggestions  and  to  help  to  fill  up  gaps 
from  our  own  shelves.  The  resolution  was  unanimously  accepted, 
and  was  acknowledged  by  the  President, 

The  Treasurer,  Dr.  Russell,  then  read  his  report,  giving  an  expla- 
nation of  the  balance  sheet.  He  said  that  the  funds  of  the  Society 
were  in  a  satisfactorv  state,  the  income  for  the  year  having  been 
£3743  and  the  expenditure  £3108,  leaving  a  balance  in  hand  of 
£635,  a  sum  that  would  make  it  possible  to  fund  the  life  composi- 
tions received  during  the  year. 

Mr.  Carteighe  moved  that  the  thanks  of  the  Society  be  tendered  to 
the  Treasurer  for  his  services  during  the  past  year  ;  this  was  seconded 
by  Mr.  Friswell. 

Mr.  Crookes  proposed  a  vote  of  thanks  to  the  auditors,  which  was 
seconded  by  Professor  Clowes  ;  Mr.  Makins  replied. 

A  vote  of  thanks  to  the  Officers  and  Council  having  been  proposed 
by  Mr.  H.  B.  Dixon,  seconded  by  Mr.  Pickering,  and  acknowledged 
by  Dr.  Armstrong, 

Mr.  Howard  moved  that  the  thanks  of  the  meeting  be  given  to 
the  Editor,  Sub-editor,  Abstractors  and  Librarian  for  their  important 
services  to  the  Society  during  the  year ;  this  was  seconded  by  Mr. 
J.  A.  R.  Ifewlands.     Mr.  Groves  and  Dr.  Thorne  replied. 

Professor  Humpidge  and  Dr.  Teed  were  appointed  scrutineers,  and 
a  ballot  having  been  taken,  the  following  were  declared  elected 
Ofiicers  and  Council  for  the  ensuing  year : — 

President :  Dr.  Hugo  Miiller. 

Vice-Presidents  ivho  have  filled  the  office  of  President :  Sir  F.  A. 
Abel ;  Dr.  Warren  De  La  Rue ;  Prof.  Frankland  :  Dr.  J.  H.  Gilbert ; 
Dr.  J.  H.  Gladstone :  Professor  A.  W.  Hofmann ;  Professor  W. 
Odling;  Dr.  W.  H.  Perkin  ;  Sir  Lyon  Play  fair ;  Sir  H.  E.  Ro.scoe : 
Professor  A.  W.  Williamson. 
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Vice-Presidents  :  Mr.  W.  Crookes  ;  Professor  J.  Dewar  ;  M:-.  David 
Howard  ;  Professor  G.  D.  Liveiiig  ;  Professor  T.  E.  Thorpe  ;  Professor 
W.  A.  Tilden. 

Secretaries:   Dr.  H.  E.  Armstrong;  Mr.  J.  Millar  Thomson. 

Foreign  Secretary  :  Dr.  F.  R.  Jap  p. 

Treasurer:  Dr.  W.  J.  Russell. 

Ordinary  Members  of  Council:  Messrs.  H.  T.  Brown  ;  Professor  T. 
Carnellej  ;  M.  Carteighe  ;  Professor  Frank  Clowes  ;  A.  E.  Fletcher  ; 
R.  J.  Friswell ;  Professor  R.  Meldola  ;  R.  Messel ;  J.  A.  R.  Newlands  ; 
S.  U.  Pickering  ;  Professor  W.  Ramsay ;  Thomas  Stevenson. 


April  1st,   18H6.     Dr.  Hugo  Miiller,  F.R.S.,  President  in  the  Chair. 

Certificates  -were  read  for  the  first  time  in  favour  of  Messrs.  Holland 
Crompton,  15,  Belgrave  Road,  St.  John's  Wood,  N.W. ;  George 
William  Saul  Hudson,  Church  Street,  Settle,  Yorkshire;  A. 
Wentworth  Jones,  Godington  Rectory,  near  Bichester ;  William 
Henry  Pendleburj^,  B.A.,  Christ  Church,  Oxford. 

The  following  papers  -were  read : — 

35.  "  The  Determination  of  Boiling  Points."  By  Professor  Ramsay 
and  Sydney  Young,  D.Sc. 

Professor  Ramsay  called  attention  to  the  device  employed  by  Dr. 
Young  and  himself  in  determining  boiling  points  (Phil.  Trans.,  1884, 
p.  471),  which  consists  in  encasing  the  thermometer  bulb  in  cotton- 
wool or  asbestos  ;  in  distilling  a  pure  liquid,  the  temperatui-e  remains 
constant  throughout  owing  to  the  presence  of  a  film  of  liquid  on  the 
thermometer  bulb. 

Discussion. 

Professor  Ramsay,  iu  reply  to  a  question  by  Dr.  Japp,  said  that  he 
was  of  opinion  that  in  distilling  mixed  liquids  the  liquid  of  higher 
boiling  point  very  rapidly  expels  that  of  lower  boiling  point  from  the 
wool,  and  that  hence  the  proper  temperature  is  indicated  almost 
immediately. 

36.  "  The  Vapour-pressures  of  Bromine  and  Iodine,  and  Iodine 
Monochloride."     By  Professor  Ramsay  and  Sydney  Young,  D.Sc. 

After  calling  attention  to  the  extremely  discrepant  statements  as  to 
the  melting  and  boiling  points  of  bromine  and  iodine,  the  authors 
describe  their  own  observations. 
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Broviine. — The  statements  of  various  authors  and  books  vary 
enormously,  the  melting  point  of  bromine  being  g^ven  as  —  7*3°  by 
Regntialt  and  as  —  25°  by  Liebig,  its  boiling  point  being  stated  as 
58°  by  Andi-ews  and  63"  by  Pierre — these  being  extreme  values. 

Two  samples  of  bromine  were  examined  by  the  authors  after  being 
submitted  to  purification.  The  melting  point  directly  observed  was 
between  —  7"0^  and  —  7"45°,  and  from  their  results  generally  they  infer 
that  it  is  very  near  to  —  7'05° ;  the  boiling  point  of  the  first  sample 
was  57'65°  at  749'8  mm.  pressure,  that  of  the  second  was  58"85°  at 
755'8  mm.,  but  they  incline  to  think  that  the  latter  contained  some 
impurity — perhaps  a  brominated  carbon  compound,  and  give  as  the 
corrected  number  58°. 

Iodine. — The  melting  point  of  iodine  was  observed  to  be  between 
113"8°  and  114;'1°,  and  they  regard  114"15°  as  the  true  number;  the 
boiling  point  under  760  mm.  pressure  was  found  to  be  184"61°. 

It  was  found  impossible  to  obtain  useful  numbers  for  iodine 
nionochioride  on  account  of  its  instability. 

Discussion. 

The  President  remarked  that  the  great  discrepancies  between  many 
of  the  earlier  determinations  of  the  physical  constants  of  bromine  were 
probably  due  to  the  presence  of  bromine  carbon  compounds. 

Mr.  Groves  said  that  the  boiling  point  given  by  Mr.  Bolas  and 
himself  (59*6°)  vras  determined  by  using  about  2  lbs.  of  very  carefully 
purified  bromine,  which  certainly  contained  very  little,  if  any,  carbon 
tetrabromide. 

37.  "  The  Use  of  the  Electric  Light  to  Influence  Chemical  Change." 
By  Henry  E.  Armstrong. 

It  is  well  known  that  many  chemical  changes  take  place  under  the 
influence  of  light  which  do  not  occm-  under  otherwise  identical  con- 
ditions in  its  absence.  Schramm's  recent  experiments  have  proved 
that  light  has  a  most  remarkable  effect  in  influencing  the  direction  of 
change  in  cases  in  which  action  takes  place  very  readily  both  in 
presence  and  absence  of  light :  thus  whereas  when  chlorine  acts  on 
toluene  in  the  dark  chlorotoluenes  are  formed,  in  sunlight  benzyl 
chloride  is  produced;  ethyl  benzene  is  excessively  sensitive,  brom- 
ethylbenzene,  instead  of  ethylbromobenzeue,  being  obtained  by  the 
action  of  bromine  even  in  diffused  light,  and  if  the  treatment  be 
continued  in  sunlight  the  dibromide,  CeHa-CBro'CHa,  is  produced, 
whereas  cinnamene  bromide,  CeHs'CHBr-CHoBr,  is  fonned  if  bromine 
be  allowed  to  act  on  heated  bromethyl  benzene  ;  in  sunlight,  pseudo- 
cumene  is  at  once  converted  into  the  monobromide,  C6H3Me/CH2Br, 
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and  more  slowly  into  the  dibromide,  C6H3Me(CH2Br)2,  whereas 
mono-,  di-,  and  tri-bromopseudocumene  are  formed  in  absence  of  light. 
Dr.  Armstrong  finds  that,  as  was  to  be  expected,  the  light  of  the 
electric  arc  may  be  substituted  for  sunlight.  The  influence  of  light 
may  therefore  be  readily  exhibited  as  a  lecture  experiment,  as  the 
product  of  the  action  of  bromine  in  darkness  on  pseudocumene  after 
removal  of  hydrogen  bromide  has  no  action  on  an  alcoholic  solution 
of  silver  nitrate,  whereas  the  product  obtained  under  the  influence  of 
light  at  once  reacts  with  such  a  silver  solution.  It  is  merely  necessary 
to  drop  the  bromine  into  the  hydrocarbon  in  a  flask  directly  exposed 
to  the  rays  from  the  arc.  Owing  to  the  uncertainty  of  sunshine,  the 
complex  arrangements  which  are  necessary  if  it  is  to  be  used  for  any 
lengthened  period,  and  the  variation  in  its  intensity,  it  is  conceivable 
that  the  use  of  a  powerful  electric  arc  may  be  of  considerable  advan- 
tage in  experiments  on  the  influence  of  light  in  promoting  or  con- 
trolling chemical  change  and  even  in  some  manufacturing  operations. 

38.  "  Some  Sulphur  Compounds  of  Barium."  By  V.  H.  Veley, 
M.A. 

It  is  shown  by  the  results  both  of  synthetical  and  analytical  experi- 
ments that  the  monohydrate  of  barium  hydroxide  is  converted  into 
barium  monosulphide  in  accordance  with  the  equation  Ba(OH)3,H20 
+  HoS  =  BaS  -f  SHoO  ;  known  weights  of  the  hydroxide  were  taken, 
and  a  certain  weight  of  the  sulphide  and  of  Avater  obtained. 

By  the  action  of  hydrogen  sulphide  on  an  aqueous  solution  of 
barium  hydroxide,  a  solution  of  barium  hydi'osulphide  is  formed  from 
which  crystals  of  the  composition  Ba(SH)o,4HoO  separate  out ;  this 
substance  is  far  more  stable  than  the  corresponding  calcium,  com- 
pound. The  evolution  of  hydrogen  sulphide  is  concomitant  with 
that  of  water ;  when  all  the  latter  has  been  given  off  the  retention  of 
hydrogen  sulphide  by  the  anhydrous  substance  is  most  marked :  only 
at  a  red  heat  is  all  the  hydrogen  sulphide  given  off  and  the  conversion 
of  the  hydrosulphide  into  the  sulphide  complete. 

A  warm  saturated  solution  of  barium  hydrosulphide  dissolves 
sulphur  to  give  a  red  liquid,  fi-om  which  crystals  of  barium  tetra- 
sulphide,  BaS4'2H30,  separate. 

Barium  hydroxyhydrosulphide  absorbs  carbon  disulphide  with 
formation  of  an  unstable  barium  thiocai'bonate. 

Discussion. 

Prof.  Ramsay  said  that  ]\Ii'.  Veley 's  account  reminded  him  that 
years  ago  on  dissolving  sulphur  in  a  solution  of  barium  hydroxide, 
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after  crystallising  out  the  thiosulpliate,  he  obtaiued  crystals  like  those 
described  b}^  Mr.  Veley,  but  of  the  formula  BaS7. 

Mr.  Veley,  in  reply  to  Dr.  Messel,  said  that  he  had  examined  the 
product  made  on  a  large  scale  by  roasting  barium  sulphate  with  coal, 
&c.,  and  had  found  the  crystals  to  consist  of  barium  hydroxyhydro- 
sulphide  with  a  slight  excess  of  SH;. 

Dr.  Teed  added  that  he  had  always  found  barium  and  .sulphur 
present  in  these  crystals  iu  the  ratio  Ba  :  S. 

39.  "  Parabenzylphenol  and  its  Derivatives  and  a  New  Benzyl- 
phenol."     By  Prof.  E.  H.  Reunie,  M.A.,  D.Sc. 

Dinitroparabenzylpheuol  has  been  further  examined  (comp.  Trans., 
1882,  33,  220) ;  if  gently  warmed  with  concentrated  nitric  acid,  it  is 
converted  into  the  trinitro-derivative,  but  on  boiling  it  wdth  the 
slightly  diluted  acid  the  smell  of  benzaldeliyde  is  noticed  and  it  is 
converted  into  trinitrophenol. 

The  oily  residue  left  after  purification  of  parabenzylphenol  yields  a 
sulphonic  acid  isomeric  with  that  from  pai'abenzylphenol ;  its  potassic 
salt  crystallises  with  2^0H2.  This  salt  is  converted  into  a  nitrosul- 
phonate  by  nitric  acid,  and  into  a  bromosulphonate  by  bromine  ;  the 
nitrosulphonate  is  converted  b}-  nitric  acid  into  an  isomer  of  dinitro- 
parabenzylpheuol, and  into  a  broraonitrobenzylphenol  by  bromine. 

Discussio>f. 

Dr.  Armstrong  said  that  the  formation  of  triniti-ophenol  from 
din iti'obenzyl phenol  was  analogous  to  that  of  dinitrobromophenol  from 
bromonitrobenzylphenol ;  it  was  noteworthy  that  Prof.  Rennie  had 
described  this  latter  reaction  in  1882,  although  Widmaun  in  his  recent 
paper  (Ber.,  1886,  278)  speaks  of  the  displacement  of  an  alkyl  radicle 
by  NO2 — in  the  conversion  of  cumenylacrylic  into  paranitrocinnamic 
acid — as  altogether  without  precedent.  Prof.  Rennie  and  he,  in  a 
communication  to  the  Society  in  March  1883,  had  shown  that  the 
supposed  trinitrothymol  was  in  reality  trinitrometacresol ;  the  forma- 
tion of  this  latter  body  from  dinitrothymol  was  a  reaction  precisely 
similar  to  that  described  by  Widmann. 

40.  "  Amidodiphenylsulphonic  Acid  and  Azo-dyes  from  Diphenyl." 
By  Thos.  Carnelley,  D.Sc,  and  James  Schleselman. 

-^-Amido-diphenylsulphonic  acid,  Ci2Hg(NH3)*S03H.  Only  one  acid 
of  this  composition  appears  to  be  obtained  by  the  action  of  strong 
sulphuric  acid  on  ^j-amido-di phenyl  (m.  p.  49")  at  a  temperature  of 
130°.      It  is  practically  insoluble  iu  cold  and  but  very  slight!}^  soluble 
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even  in  boiling  water.     Tlie  sodium  salt,  Ci2H8(NH3)*S03Na  +  2H3O, 
and  the  harium  salt,  [Ci2H8(NHo)'S03]2Ba  +  4H2O,  are  described. 

The  following  azo-compounds  prepared  from  the  acid  are  de- 
scribed  : — 

Sodium  2}henol--p-diazodiphe7i7jlsulpho7iate,  HO*C6H4*No''Ci2H8*S03N'a. 
This  dyes  wool  and  silk  a  beautiful  yellow. 

Sod.  resorcinol-'p-diazodiphenylsulphonate,  (HO)3"C6H3'N2*Ci2H8*S03Na. 
This  dyes  silk,  wool,  and  raw  jute  a  beautiful  orange. 

Sod.  quinol--p-diazodiphenylsul2j7ionate,  (HO)2'C6H3'N3-Ci2Hs'S03]S'a. 
This  dyes  silk  and  raw  jute  a  very  pretty  golden-amber. 

Sod.  oc-naphthol-]i-diazodiplienylsulflionate,  HO'CioH6"N'2'Ci2H8*S03^a. 
This  dyes  silk,  wool,  and  raw  jute  a  deep  reddish-brown. 

Sod.  ^-naphtJiol-Tp-diazodiphenyls^clphonaie,  HO*CioH6'N2*Ci2H8*S03Na, 
This  dyes  silk,  wool,  and  raw  jute  a  brilliant  red. 

Discussion. 

Professor  Meldola  remarked  that  a  number  of  dyes  were  now  pre- 
pared from  benzidin  (diamidodiphenyl),  which  were  of  considerable 
technical  importance  :  Congo  red  was  one  of  the  most  valuable. 
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II.  By  Fur  chase. 

Sur  les  Alcalo'ides  derives  de  la  Destruction  Bacterienne  on  Physio- 
logique  des  Tissus  Animaux :  Ptomaines  et  Leucomaines :  By  E.  J. 
A.  Gautier  :  Paris,  1886. 

Die  Chemische  Natur  der  Mineralien :  von  C.  F.  Rammelsberg : 
Berlin,  1886. 


Titles  of  Papers  of  interest  to  Claemists  recently  read  at  meetings 
of  Societies  in  the  United  Kingdom  : — 

'•  On  the  Explosion  of  Homogeneous  Gaseous  Mixtures."  By 
Dugald  J.  Clerk,  F.C.S. 

Institution  of  Civil  Engineers,  March  7th. 

"  On  the  Volumetric  Estimation  of  Inorganic  Nitrites."  By  G. 
Armstrong  Atkinson. 

"  The  Absolute  Determination  of  the  Strength  of  an  Electric 
Current  by  means  of  the  Balance."     By  Professor  Blyth. 

"  On  Sulphines."     By  Orme  Masson. 

"  On  the  Nature  of  the  Relationship  of  Urea  Formation  to  Bile 
Secretion."     By  D.  Noel  Baton,  M.B.,  CM. 

Royal  Society  of  Edinburgh,  March  15. 

"  On  an  Apparatus  for  Connecting  and  Disconnecting  a  Receiver 
under  Exhaustion  by  a  Mercurial  Pump."  By  Professor  J.  T. 
Bottomley. 

"  Comparative  Effects  of  Different  Parts  of  the  Spectrum  on  Silver 
Salts."     By  Captain  Abney,  F.R.S. 

"  On  the  Properties  of  Matter  in  the  Gaseous  and  Liquid  States 
under  various  Conditions  of  Temperature  and  Pressure."  By  the  late 
Dr.  Thomas  Andrews,  F.R.S. 

"  Electrolytic  Conduction  in  Relation  to  Molecular  Composition, 
Valency,  and  the  Nature  of  Chemical  Change ;  being  an  Attempt  to 
apply  a  Theory  of  'Residual  Affinity.'"  By  Professor  H.  E.  Arm- 
strong, F.R.S. 

Royal  Society  of  London,  March  18th  and  25th. 
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April  15th,  1886.     Dr.  Hugo  Miiller,  F.R.S.,  President,  in  the  Chair. 

Mr.  H.  R.  G-.  Bamber  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Edwin 
Jennings  Ball,  Ph.D.,  15,  Trafalgar  Square,  Chelsea,  S.W. ;  Parvathi 
Xath  Datta,  5,  West  Newington  Place,  Edinburgh  ;  Robert  Elliot 
Doran,  Bray,  Co.  Wicklow ;  Richard  Dormer,  Garstan ;  William 
Edward  Dawson,  Pretoria,  Transvaal,  South  Africa  ;  William  Dobin- 
son  Halliburton,  135,  Gower  Street,  W.C. ;  John  Tysilis  Johnson, 
Glyn  Hof,  Conway ;  William  Selby  Simpson,  95,  Darenth  Road, 
Stamford  Hill,  N.  ;  Henry  H.  Walker,  35,  St.  Tham  Road,  Fulham, 
S.W. 

The  following  were  elected  Fellows  of  the  Society  :  — 

Messrs.  E.  E.  Burnett;  Cosmo  J.  Burton;  Cai'l  Benuert,  Ph.D.; 
Arthur  W.  Clayden  ;  Christopher  Hodgson  ;  John  W.  King ;  Charles 
Kilpatrick ;  Arthur  R.  Ling;  Henry  0.  Mintz  ;  Frank  Morel; 
Robson  Roose ;  Richard  LI.  Whiteley. 

Mr.  R.  J.  Friswell  exhibited  a  very  large  specimen  of  metatolylene- 
diamine,  CsHsMeCNH^),. 

The  following  papers  were  read  : — 

41.  "The  Eurhodines,  a  New  Class  of  Colouring  Matters."  By 
Otto  N.  Witt,  Ph.D. 

By  acting  with  orthoamidoazo-compounds  on  a-naphthylamine 
hydrochloride,  new  dye-stuffs  may  be  obtained,  which  have  received 
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the  name  of  Enrhoch'nes.  Tlie  typical  eurhodine,  prepared  from 
amidoazotoluene  and  a-naphtliylamine,  crystallises  in  orange  needles. 
Its  solution  in  ether  is  yellow,  and  shows  a  brilliant  green  fluores- 
cence. Its  salts  are  of  a  scarlet  colour.  The  formula  of  eurho- 
dine is  CnHisNg.  By  the  action  of  acids  it  is  ti^nsformed  into 
eurhodol,  CnHjoNoO,  whilst  ethylic  nitrite  produces  the  ethylic  ether 
of  eurhodol,  CnHuNoOCsHs.  Eurhodine  is  recognised  as  amido- 
naphthydenetoluquinoxaline.  A  large  number  of  eurhodines  may  be 
obtained  synthetically  by  the  action  of  orthodiketones  on  triamines 
which  have  two  of  the  amido-groups  in  the  ortho-position.  The  sub- 
stance CooHiaN^  formed  by  the  action  of  phenanthraquinone  on 
1:2:4  triamidobenzene  has  been  examined  and  found  to  resemble 
closely  the  typical  eurhodine.  The  joint  oxidation  of  orthotoluylene- 
diamine  and  a-  and  /3-naphthol  has  been  studied.  «-Naphthol  pro- 
duces a  blue  dye  belonging  to  the  indophenol-group.  while  /3-naphthol 
gives  rise  to  the  formation  of  a  new  naphthyleuetoluquinoxaline.  As 
only  two  of  these  are  capable  of  existence,  the  new  compound  must 
be  the  /3-/:J-isomeride. 

42.  "  The  Action  of  Sodium  on  Ethereal  Salts  of  Phenylacetic 
Acid."     Part  II.     By  W.  R.  Hodgkinson. 

In  this  communication  the  author  principally  draws  attention  to 
the  solid  substance  produced  in  small  quantity  by  the  action  of  sodium 
on  ethylic  phenacetate  (phenylacetate)  to  which  reference  was  made 
in  the  previous  paper  (Trans.,  1880,  480). 

The  products  of  the  reaction  were  stated  to  be  ethylic  acetate  ;  an 
oil  to  which  the  formula  CisHooOs  was  provisionally  given ;  phenyl- 
acetic acid ;  and  the  solid  body  in  question.  The  reaction  was  repre- 
sented as  occurring  between  6  mols.  phenacetate  and  2  atoms  of 
sodium ;  but  it  is  difficult  to  dissolve  so  large  a  proportion  of  sodium 
without  heating  too  strongly,  and  it  is  better  to  use  8  mols.  phen- 
acetate to  2  atoms  of  sodium. 

On  examining  larger  quantities  of  the  oil  to  which  the  foi-mula 
CisH2(,02  was  given,  the  author  finds  that  it  is  not  a  uniform  sub- 
stance :  it  decomposes  into  substances  of  high  boiling  point — water 
being  given  oflF — even  when  distilled  under  reduced  pressure.  If  the 
crude  product  be  hydrolysed  by  means  of  alcoholic  potash,  it  yields 
phenacetic  acid  and  a  more  stable  oil ;  this  oil  pinncipally  consists 
of  a  substance  which  boils  at  320 — 325°,  and  has  the  composition  of 
dibenzylketone  :  such  a  ketone  would  result  from  the  hydrolysis  of  J 
ethylic  phenacetophenacetate,  Ph-CHo-CO-CHPh-COOEt. 

The  solid  substance  produced  simultaneously  with  the  oil  is  repre- ' 
sented  by  the  formula  C24Hi803.  It  is  not  an  acid,  although  it  isj 
obtained  in  solution  apparently  in  the  form  of  a  sodium-derivative  on  J 
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heating  the  crude  product  of  the  action  of  sodium  with  water  ;  but  it 
is  easily  precipitated  from  this  solution  even  by  absorption  of  atmo- 
spheric carbon  dioxide.  It  is  almost  insoluble  in  water,  and  has  no 
action  on  test-paper ;  the  aqueous  solution,  however,  gives  a  deep-red 
coloi-ation  with  ferric  chloride.  It  dissolves  in  strong  solutions  of 
potassic  carbonate  without  cai'bon  dioxide  being  evolved,  and  also  in 
dilute  alcoholic  potash  ;  it  slowly  dissolves  in  sulphuric  acid,  and  is. 
reprecipitated  by  water  if  the  acid  be  not  heated.  It  reacts  with 
ammonia  and  with  hydroxylamine.  It  is  unaffected  by  heating  with 
water  at  210°.  It  is  oxidised  with  difficulty,  and  yields  a  product 
which  is  not  an  acid.  It  melts  at  175°  ;  tha  fused  substance  solidifies 
to  a  glassy  mass  which  softens  at  100°  and  then  assumes  a  crystalline 
state,  and  melts  as  before  at  175°. 

The  author  is  of  opinion  that  this  substance  results  from  the 
occurrence  of  a  reaction  similar  to  that  recently  observed  by  Baeyei'- 
in  the  case  of  ethylic  sodiomalonate,  and  that,  in  fact,  it  is  a  triphenyl- 
pliloroglucin,  (C6H5)3C6H303,  three  molecules  of  ethylic  sodium- 
phenacetate  condensing  to  form  triphenyltrisodiophloroglucin,  three 
molecules  of  alcohol  being  eliminated. 

If  sodium  act  at  a  temperature  of  140 — 150°  on  an  excess  of  ethylic 
phenacetate,  ethylic  phenacetophenylsodacetate  is  produced. 

The  author  has  also  examined  the  action  of  sodium  on  the  ethylic 
salts  of  the  toluic  acids :  the  para-  and  meta-compounds  appear  to 
undergo  a  complex  decomposition,  but  the  ortho-compound  yields 
ethylic  acetate  and  a  ketone,  CuHioO. 

43.  "  The  Action  of  Metals  on  Acids."     By  Henry  E.  Armstrong. 

Our  knowledge  of  the  nature  of  alloys  is  at  present  very  limited  : '  it 
is  supposed  that  some  metals  are  capable  of  combining,  but  that  others 
form  mere  mixtures,  when  fused  together — the  alloy  being,  as  it 
were,  "  a  solidified  solution  of  the  one  metal  in  the  other."  This 
differentiation  is  based  on  the  study  of  physical  properties  of  alloys  in 
comparison  with  those  of  the  constituent  metals.  In  certain  cases — 
but  these  are  very  few  in  number — the  actual  composition  of  the 
compound  may  be  deduced  :  thus  in  the  case  of  the  tin-copper  alloys 
abrupt  changes  in  electrical  conductivity  correspond  to  compounds  of 
the  formula  SnCu4  and  SnCuj,  and  the  curve  of  conductivity  for  the 
tm-gold  alloys  also  exhibits  a  striking  series  of  maxima  and  minima 
from  which  the  existence  of  definite  compounds  may  be  inferred.  It 
appeared  possible  that,  by  dissolving  alloys  in  a  liquid  capable  of  acting 
on  both  metals  and  determining  the  electromotive  force  between  the 
alloy  and  a  less  positive  metal,  evidence  of  the  existence  of  definite 
compounds  might  be  obtained  if  the  alloy  dissolved  as  a  whole.     At 


190 

Dr.  Armstrong's  suggestion,  a  number  of  determinations  of  this  kind 
have  been  made  by  Messrs.  Holland  Crompton  and  W.  E.  Sumpner, 
students  of  the  Central  Institution,  but  the  investigation  is  as  yet  far 
from  being  completed  :  they  have  measured  the  E.M.F.  between  the 
alloys  and  platinum  in  nitric  acid  by  means  of  an  electrometer.  The 
general  result  is  that  the  method  is  inapplicable  since  the  alloys  do 
not  as  a  rule  behave  as  wholes.  The  E.M.F.  observed  in  several  cases 
is  very  nearly  that  between  the  less  positive  metal  of  the  alloy  and 
platinum,  the  more  positive  constituent  dissolving  independently  and 
giving  rise  to  a  local  circuit :  thus  in  the  case  of  copper-zinc  alloys  the 
E.M.F.  is  very  nearly  that  of  copper  as  long  as  the  alloy  contains  not 
much  less  than  about  5  per  cent,  of  copper;  the  tin-zinc  and  tin- 
copper  alloys  also  have  an  E.M.F.  near  to  that  of  the  less  positive 
metal  until  alloys  are  reached  containing  but  a  small  proportion  of 
this  constituent.  In  mercury-zinc  alloys  the  more  positive  metal 
determines  the  electromotive  force  ;  this  apparently  is  also  true  of  the 
lead-tin  alloys.  Slight  changes  have  been  observed  which,  if 
confirmed  by  further  experiments,  are  probably  significant :  thus  in 
the  tin-zinc  alloys,  the  E.M.F.  gradually  rises  from  that  of  tin  as 
the  amount  of  this  metal  in  the  alloy  diminishes :  it  is  conceivable 
that  this  may  be  because  the  zinc  acts  as  a  diluent  and  separates  the 
more  complex  tin  molecules  into  simpler  more  active  molecules.  On 
the  other  hand,  the  E.M.F.  of  copper  in  bronze  is  slightly  lower 
than  that  of  pure  copper,  and  that  of  copper  in  the  copper- zinc  alloys 
rich  in  zinc  is  also  a  little  lower  than  that  of  pure  copper  ;  this  may 
be  due  to  the  loss  of  energy  in  the  formation  of  the  alloy. 

Dr.  Armstrong  then  pointed  out  that  although  the  method 
described  was  of  little  value,  owing  to  the  irregularity  in  the  behaviour 
of  alloys  towards  a  solvent  capable  of  attacking  both  metals,  more  was 
to  be  hoped  from  the  employment  of  a  solvent  capable  of  acting  upon 
only  one,  recent  experiments  by  Mr.  Laurie  having  shown  that  the 
E.M.F.  between  zinc-copper  alloys  and  cuprous  iodide  in  a  solution 
of  iodine  and  zinc  iodide  is  about  that  of  zinc  until  the  alloy  has  the 
composition  CuZua,  when  the  E.M.F,  suddenly  falls  to  very  nearly 
that  of  copper.  Sodium  and  potassium  exhibit  a  much  lower  E.M.F. 
when  alloyed  with  mercury,  according  to  Hockin  and  Taylor,  and  it 
is  probable  that  the  examination  of  a  graduated  series  of  their 
amalgams  will  afford  indications  of  the  composition  of  the  compounds 
formed. 

The  E.M.F.  between  a  given  metal  and  platinum  in  nitric  acid 
varies  with  the  concentration  of  the  acid.  The  following  results 
were  obtained  with  copper  : — 
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Acid  of  rel.  den.  ii> 

3  vols.  1-5  +  1  vol.  1-42.  .. 
1  vol.    1-5  +  1     „    1-42  . . 

„       1-42 
1  vol.    1-42  +  1  vol.  water 

T  +7 


E.M.F. 


0-98 

volt 

0-84 

>) 

0-63 

0-5  7 

,, 

0-7.5 

jj 

0-81 

5) 

0-81 

These  results  appear  to  be  entirely  confirmatory  of  the  conclusions 
already  arrived  at  by  Acworth  and  Armstrong  (Trans.,  1877),  v/ho 
found  that  the  reduction  of  nitric  acid  was  carried  further — as  indi- 
cated by  the  amount  of  nitrous  oxide  and  nitrogen  produced — when 
copper  is  dissolved  in  highly  diluted  nitric  acid.  The  high  E.M.F. 
observed  on  using  the  most  concentrated  acid  is  probably  due  to  the 
fact  that  the  initial  product  of  reduction,  nitrous  acid,  remains  in 
solution.  If  the  acid  be  less  concentrated,  the  nitrous  acid  is  raore 
or  less  broken  up  (SHNO,  =  2N0  +  HNO3  +  H^O).  The  consi- 
derable rise  in  E.M.F.  as  dilution  proceeds  not  improbably  arises 
from  the  complex  molecules  of  nitric  acid  being  in  part  resolved  into 
simpler  more  active  molecules.  The  results  also  illustrate  the  im- 
portance of  supplementing  the  chemical  method  of  examining  com- 
plex cases  of  change  such  as  are  involved  in  the  action  of  metals  on 
nitric  acid  by  the  electrical  method.  No  appreciable  action  takes 
place  during  the  time  requisite  to  measure  E.M.F.,  and  therefore  the 
solution  reraains  practically  unchanged  in  composition,  whereas  it  is 
continuously  changing  dui-ing  the  entire  course  of  a  chemical  expe- 
riment. 

Referring  to  the  action  of  metals  generally  on  acids  generally, 
Dr.  Armstrong  pointed  out  that  it  is  probably  impossible  for  the 
chemist  to  pronounce  definitely  in  favour  either  of  the  modern  view 
that  the  metal  directly  displaces  the  hydrogen  of  the  acid,  or  of  the 
older  view  that  the  metal  displaces  the  hydrogen  from  water — the 
resulting  oxide  and  the  acid  then  interacting  to  form  a  salt ;  the 
decision  of  this  question  must  apparently  depend  upon  the  determi- 
nation of  the  nature  of  the  phenomena  during  electrolysis  of  an  acid 
solution.  If  the  acid  alone  be  the  electrolyte,  then  doubtless  the 
modern  view  is  the  correct  one ;  but  if  both  water  and  acid  are 
electrolysed,  and  in  proportions  which  vary  according  to  the  condi- 
tions, then  both  the  old  and  new  view  of  the  nature  of  the  action 
between  a  metal  and  the  solution  of  an  acid  are  correct,  and  the  two 
kinds  of  change  may  go  on  side  by  side.  The  view  put  forward  by 
Dr.  Divers  that  silver,  copper  and  mercury  exercise  an  altogether 
per»uliar  action  on  nitric  acid,  "  decomposing  the  nitric  acid  into 
hjdroxyl  and  nitroxyl,  and    combining   with  these  radicles  to  form 


192 

hydroxide  and  nitrite,  which,  by  secondary  i-eactions,  become  water, 
nitrous  acid,  and  metal  nitrate,"  does  not  appear  to  be  compatible 
with  the  view  that  the  interaction  of  a  metal  and  an  acid  is  essen- 
tially a  case  of  electrolysis,  there  being  no  reason  to  suppose  that 
nitric  acid  can  be  electrolysed  into  hydroxyl  and  nitroxyl,  it  is  not 
supported  by  the  observations  here  described  on  the  E.M.F.  of  copper 
in  acids  of  various  strengths,  which  show  that  more  depends  on  the 
state  of  the  acid  than  on  the  metal ;  and,  lastly,  silver  is  incapable  of 
acting  on  nitric  acid,  although  it  readily  enters  into  interaction  with 
the  weaker  electrolyte,  nitrous  acid. 


ADDITIONS    TO    THE    LIBRARY. 

I.  Donations. 

Final  Report  of  the  Commissioners  appointed  to  inquire  into 
Accidents  in  Mines,  and  the  possible  means  of  preventing  their 
occurrence  or  limiting  their  disastrous  consequences  :  Folio,  London, 
1886  :    from  the  Commission. 

Atomic  Valency  :  by  S.  U.  Pickering  :  London,  1866  :   (Pamphlet.) 

II.  By  Purchase. 

Travaux  et  Memoires  du  Bureau  International  des  Poids  et  Mesures  : 
Tomes  III  and  IV,  4to,  Paris,  188-1-5. 

A  ^Manual  of  Practical  Hygiene :  by  E.  A.  Parkes  :  Edited  by 
F.  S.  B.  F.  de  Chaumont  :    Gth  edition:   London,  1883. 

The  Landmarks  of  Snake-poison  Literature,  being  a  Review  of  the 
more  important  researches  into  the  nature  of  Snake  Poisons :  by 
V.  Richards:  Calcutta,  1885. 

Gahrungs-Chemie  fiir  Pratiker :  by  J.  Bersch.  V.  Die  Schnell- 
Essigfabrikation :  Berlin,  1886. 

Neue  Grundgesetze  znr  rationellen  Physik  und  Chemie :  von  E. 
Dlihriug  und  U.  Diihring  :   Zweite  Folge  :   Leipzig,  1886. 


H^REISON    AND  SOSS.  PBIXTEHS  I>'  ORDIXAKT  TO  HEK  MAJESTY,  ST.  MABTIN's  LANB. 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  23.  Session  1885-86. 


May  6th,  1886.     Dr.  Hugo  Miiller,  F.R.S.,  President,  in  the  Chair. 

Messrs.  John  W.  King,  William  Herbert  Hyatt  and  George  T. 
Holloway  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  James 
Blake,  M.D.,  F.R.C.S.,  1,  Sussex  Gardens,  W. ;  Forbes  Rickard,  Ash- 
combe,  Carlton  Road,  Putney ;  Charles  A.  R.  Jowitt,  Scotia  Works, 
Sheffield. 

The  following  papers  were  read  : — 

44.  "  Paranitrobenzoylacetic  Acid  and  some  of  its  Derivatives."  By 
Dr.  W.  H.  Perkin,  Jun.,  and  Dr.  E.  Beliinot. 

On  account  of  the  difficulty  of  producing  ethylic  benzoylacetate 
free  from  acetophenone,  benzoic  acid  and  other  impurities,  unsatis- 
factory results  were  obtained  on  attempting  to  prepare  the  nitro- 
derivative  directly  from  it ;  the  authors  have  therefore  prepared 
paranitrobenzoylacetic  acid,  N02'C6H4'CO'CH2*COOH,  from  paranitro- 
phenylpropiolic  acid  obtained  by  combining  ethylic  paranitrocinna- 
mate  with  bromine  and  treating  the  resulting  ethylic  paranitrophenyl- 
dibromopropionate  with  alcoholic  potash.  The  conversion  of  para- 
nitrophenylpropiolic  acid  into  paraniti-obenzoylacetic  acid  is  effected 
by  dissolving  the  former  (50  grams)  in  80 — 85  per  cent,  sulphuric  acid 
(2 — 3  kilos.)  and  maintaining  the  liquid  at  35 — 40°  for  15  hours. 
The  pure  acid  crystallises  from  benzene  in  microscopic  needles  ;  it 
melts  at  135°,  being  resolved  into  paranitracetophenone  and  carbon 
dioxide,  a  decomposition  which  also  takes  place  on  boiling  it  with  water. 
Owing  to  their  instability,  the  preparation  of  its  metallic  salts  is  a 
matter  of  difficulty.     Methylicparanitwhenzoylacetate  crystallises  from 
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alcohol  in  monoclinic  prisms,  melting  at  106 — 107°  ;  on  treatment 
with  sodium  methylatc  or  ethylate,  it  jdelds  a  monosodium  dei-ivative 
of  remarkable  stability.  On  heating  this  compound  with  benzyl 
chloride  and  a  little  alcohol  in  sealed  tubes  at  150°,  it  is  converted 
into  metliylic  paranitrobenzoylbenzylacetate,  a  body  Avhich  crystallises 
from  dilute  alcohol  in  colourless  plates,  melting  at  57°.  E  thy  lie  par  a- 
nitrohenzoyl acetate  crystallises  from  a  mixture  of  benzene  and  light 
petroleum  in  monoclinic  prisms — of  which,  as  well  as  of  the  methylic 
salt,  measurements  by  Prof.  Haushofer  are  given  in  the  paper — melting 
at  75° ;  it  dissolves  fairly  easily  in  sodic  hydrate  solution,  being  repre- 
cipitated  unchanged  on  the  addition  of  acids.  The  sodium  derivative 
may  be  obtained  in  a  pure  state  by  means  of  sodium  ethylate :  it 
crystallises  from  boiling  alcohol  in  small  orange-yellow  needles,  and 
may  even  be  recrystallised  from  water ;  from  it  other  metallic  deriva- 
tives may  readily  be  prepared. 

Ethylic  paranitrohenzoylethacetate,  prepared  by  the  action  of  ethyl 
iodide  on  the  sodacetate,  crystallises  from  dilute  alcohol  in  colourless 
plates  melting  at  39 — 40° ;  the  corresponding  allylacetate,  prepared 
by  the  action  of  allyl  iodide,  melts  at  45 — 46°.  All  attempts  to  pre- 
pare the  acids  from  these  salts  by  hydrolysis  were  unsuccessful. 

Ethylic  diparanitrobenzoylsuccinate,  (C6H4'N02)2C2Ho'(COOEt)2, 
obtained  by  treating  ethylic  paranitrobenzoylsodacetate  with  iodine, 
crystallises  from  dilute  alcohol  in  colourless  needles  melting  at  180°. 
By  the  action  of  nitrous  gas  on  an  ethereal  solution  of  ethylic  para- 
nitrobenzoylacetate,  the  isonitroso-dievi\Sit\\e  is  obtained ;  it  crystallises 
fi'om  dilute  alcohol  in  colourless  needles  melting  at  220°. 

45.  "An  Acetic  Ferment  which  forms  Cellulose."  By  Adrian  J. 
Brown. 

The  acetic  ferment  described  in  this  paper  is  well  known  as  the 
"vinegar  plant  "  or  "mother."  Pure  cultivations  of  it  were  made  by 
a  combination  of  the  "  fractional "  and  "  dilution  "  methods,  and  also 
by  growing  it  in  a  solid  gelatin  medium.  The  mode  of  growth  of  the 
tough  gelatinous  membrane  of  the  ferment  is  described,  its  general 
appearance  being  very  similar  to  a  soft  animal  membrane.  The 
membranous  growth  of  the  "  vinegar  plant"  is  the  only  form  which 
it  assumes,  no  matter  how  the  conditions  are  varied.  Bacteriimi 
aceti  never  assumes  this  form  ;  moreover  the  "  vinegar  plant  "  gives  all 
•the  chemical  reactions  of  cellulose,  but  these  are  not  yielded  by  any 
form  of  B.  aceti:  the  two  ferments  are  therefore  specifically  distinct. 
The  morphology  of  the  ferment  is  described,  and  also  its  fermentive 
actions.  The  latter,  so  far  as  examined,  are  similar  to  those  of 
B.  aceti  (comp.  Trans.,  1886,   172),  viz.,  ethylic  alcohol  is  oxidised 
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to  acetic  acid,  and  tiie  acid  so  formed  is  afterwards  decomposed. 
Dextrose  yields  gluconic  acid,  and  mannitol  is  converted  into  Iseviilose. 
Like  B.  aceti  also,  it  had  no  fermentive  action  on  cane-sugar  or 
Isevulose. 

Treatment  of  a  membrane  of  the  "  vinegar  plant "  by  H.  Miiller's 
bromine  method  leaves  a  film  of  pure  cellulose  of  the  same  shape  and 
character  as  the  original  membrane.  The  reactions  of  this  cellulose 
are  given,  showing  it  to  be  ordinary  cellulose  like  that  from  cotton- 
wool. 

The  formation  and  use  of  cellulose  by  a  simple  cell  plant  is  of 
interest  in  connection  with  the  important  part  this  body  plays  in  the 
more  highly  organised  plants.  Experiments  were  therefore  made  to 
determine  from  what  bodies  the  "vinegar  plant  "  forms  its  cellulose. 
Cane-sugar,  starch  and  ethylic  alcohol  are  not  converted  into 
this  body  ;  dextrose,  however,  can  be  so  converted.  In  this  latter 
case,  therefore,  the  cells  of  the  fei^ment  have  a  double  action  upon 
the  sugar,  viz.,  the  production  of  gluconic  acid  and  the  building  up 
of  cellulose.  The  latter  action,  however,  cannot  be  considered  one  of 
fermentation. 

Mannitol  and  leevulose  are  convei'ted  into  cellulose,  and  favour  the 
growth  of  the  ferment  more  sti-ongly  than  dextrose. 

The  usual  method  of  preparing  "  home  made  "  ^dnegar  by  means 
of  the  "  vinegar  plant,"  is  to  introduce  a  membrane  into  a  solution  of 
cane-sugar.  The  pure  ferment  has  no  action  on  this  sugar,  but  the 
ordinary  impure  ferment  used  contains  yeast  cells,  and  these  invert 
and  fei'ment  the  sugar,  so  preparing  alcohol  for  conversion  into 
vinegar  by  the  acetic  ferment. 

The  name  Bacterium  xylinum  is  suggested  for  the  "  vinegar  plant." 

Discussion. 

Mr.  Warixgtojj  after  noticing  the  remarkable  formation  of  cellulose 
from  l^vulose,  said  that  it  would  be  important  to  ascertain,  if  possible, 
at  what  stage  oxidation  sets  in.  Recent  experiments  by  Miintz  clearly 
show  that  organisms  may  promote  oxidations  which  cannot  be  of 
service  to  the  life  of  the  organism,  and  which,  therefore,  must  be 
regarded  as  unessential  thereto. 

The  President  said  that  it  had  hitherto  been  always  supposed  that 
cellulose  was  the  very  foundation  of  all  vegetable  cells,  and  it  was 
therefore  particularly  interesting  to  have  it  established  that  certain 
bacteria  did  not  contain  cellulose. 
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Titles  of  Papers  of  interest  to  Chemists  recently  read  before 
Societies  in  the  United  Kingdom  : — 

"  The  Coagulation  of  the  Blood."     By  Dr.  L.  C.  Wooldridge. 

"  On  an  Effect  produced  by  the  Passage  of  an  Electric  Discharge 
through  Pure  Nitrogen."  By  Prof.  J.  J.  Thomson,  F.R.S.,  and 
Prof.  R.  Threlfall. 

"  Some  Experiments  on  the  Production  of  Ozone."     By  the  same. 

"  Further  Discussion  of  the  most  widened  Lines  in  Sun-spot  Spectra, 
observed  at  Kensington  in  1879-85."  By  J.  Norman  Lockyer,  F.R.S. 
Royal  Society  of  London,  April  8th,  May  6th. 


At  the  next  meeting,  on  May  20th,  there  will  be  a  ballot  for  the 
election  of  Fellows,  and  the  following  papers  will  be  read : — 

"The  Action  of  Aldehydes  and  Ammonia  on  Benzil "  {continued). 
By  Francis  R.  Japp,  F.R.S. ,  and  W.  Palmer  Wynne,  B.Sc. 

"Imabenzil."     By  the  same. 

"Ammonia-derivatives  of  Benzoin."  By  F.  R.  Japp  and  W.  H. 
Wilson,  Ph.D. 

"  Compounds  of  Benzil  and  Benzoin  with  Alcohols."  By  F.  R. 
Japp  and  Julius  Raschen. 

"  The  Action  of  Phosphoric  Sulphide  on  Benzophenone."  By  the 
same. 

"  The  Preparation  and  Saponification  of  Hydrocyanides  of  the 
Diketones."     By  F.  R.  Japp  and  N.  H.  J.  Miller,  Ph.D. 


HAEEISON    AlTD  SONS,  PBINTEB8  IN  OfiDINAEY  TO  HEE  MAJESTY,  ST.  MAETIN'S  LANB. 


ABSTEACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  24.  Session  1885-86. 


May  20tli,  1886.     Dr.  Hugo  Miiller,  P.R.S.,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Thomas 
Akitt,  25,  Grascoyne  Road,  South  Hackney,  London  ;  Alfred  C.  A.  W. 
H.  Chapman,  2,  Queen  Anne's  Avenue,  High  Road,  South  Tottenham ; 
Charles  Alexr.  Kohn,  Redcliffe  Villa,  Redclifie  Road,  l^ottingham  ; 
John  Temple  Leon,  26,  Belsize  Park  Gardens,  N.W. ;  "William  Ray, 
Spenceley  House,  Victoria  Road,  Leeds ;  "William  Richards,  185, 
Isledon  Road,  Finsbuiy  Park,  London,  N.  ;  Joseph  Price  Remington, 
1233,  "Walnut  Street,  Philadelphia,  U.S.;  "William  Saunders,  London, 
Ontario,  Canada;  Charles  A.  Smith,  The  Laboratory,  8,  Loftus 
Street,  Sydney. 

The  following  were  duly  elected  Fellows  of  the  Society : — 
Messrs.  Edward  Jennings  Ball,  Ph.D.,  Holland  Crompton,  Parvati 
Nath  Datta,  Robert  Elliott  Doran,  Richard  Dormer,  "Witham  Dobin- 
son  Halliburton,  George  "William  Saul  Howson,  John  Tysilio  Johnson, 
A.  "Wentworth  Jones,  William  Henry  Pendlebury,  "Wilham  Selby 
Simpson,  Henry  H.  "Walker. 

The  President  exhibited  a  specimen  of  the  mineral  Argyrodite — a 
sulphogermaniate  of  silver  ;  also  a  number  of  specimens  which  he 
had  recently  received  from  Prof.  "Winkler  of  the  new  element  Ger- 
manium (ante,  p.  161)  and  its  derivatives.  He  said  that,  according  to 
the  information  given  to  him,  germanium  was  a  silver- white,  brittle, 
volatile  metalloid  of  the  relative  density  5'46  ;  its  atomic  weight  is 
72-75.  It  appears  to.be  identical  with  Mendelejefi's  EJcasilicium,  for 
which  the  atomic  weight  predicted  was  72  and  the  relative  density 
5'5.  Germanium  forms  two  sulphides,  a  yellow  monosulphide, 
soluble  in  alkali,  which  readily  volatilises,  subliming  in  well-formed 
crystals   somewhat   like    those   of    iodine   in    colour;    and   a   white 
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disulphide.  It  furnishes  corresponding  oxides  :  a  liquid  tetrachloride, 
boiling  at  88°  ;  and  an  orange-red,  crystalline,  volatile  tetriodide. 

Mr.  Newlands  called  attention  to  the  fact  that  in  1864  he  had 
predicted  the  existence  of  an  element  having  the  atomic  weight 
73,  and  belonging  to  the  carbon-silicon  group. 

Dr.  Sprengel  exhibited  a  series  of  specimens  illustrating  the  effect 
produced  on  leaden  cylinders  by  the  explosion  of  equal  weights 
(15  grams)  of  nitroglycerine  and  of  mixtures  of  half  nitric  peroxide 
and  half  (a)  CSo,  (b)  benzene,  (c)  nitrobenzene,  (d)  nitrotoluene.  The 
effect  produced  by  the  nitroglycerine  was  very  much  less  marked  than 
that  produced  by  any  of  the  other  explosives,  of  which  those  containing 
nitrobenzene  and  nitrotoluene  were  by  far  the  most  powerful. 

The  following  papers  were  read  : — 

46.  "  Sources  of  Error  in  the  Calorimetric  Study  of  Salts."  By 
Prof.  W.  A.  Tilden,  F.R.S. 

Mr.  Pickering  has  recently  published  in  the  Transactions  of  tlio 
Chemical  Society  a  paper  containing  very  numerous  estimations  of  the 
heat  of  dissolution  of  various  salts  at  temperatures  ranging  from  near 
zero  to  about  25°  C,  and  in  the  Phil.  Mag.  for  March  and  April  he 
has  given  an  account  of  the  precautions  lie  has  taken  to  avoid  experi- 
mental error  or  to  make  allowance  for  it. 

In  his  principal  paper  (Chem.  Soc.  Travis.,  May,  1886)  he  arrives  at 
such,  extraordinary  conclusions  in  regard  to  the  behaviour  of  salts  in 
act  of  dissolution  in  water,  and  at  the  same  time  protests  so  emphati- 
cally against  the  suspicion  that  the  iri-egularities  he  has  observed  are 
due  to  experimental  error,  that  having  been  myself  occupied  with 
experiments  in  the  same  direction,  I  have  been  led  to  examine 
Mr.  Pickering's  paper  very  carefully. 

The  process  of  dissolving  a  solid  in  water  in  such  a  manner  as  to 
allow  of  the  determination  of  the  heat  evolved  or  absorbed  is  one 
which  is  beset  with  difficulties.  But  these  ai-e  not  all  of  equal  import- 
ance, some  being  so  small  as  to  produce  little  or  no  appreciable  effect  on 
the  result,  others,  however,  being  of  such  a  formidable  character  as 
to  render  such  determinations  extremely  difficult  and  uncertain. 
Mr.  Pickering  claims  that  his  results  exhibit  an  extremely  high  and 
altogether  exceptional  degree  of  accuracy.  Without  this  exceptional 
accuracy  the  conclusion  which,  he  deduces  cannot  be  maintained.  A 
critical  examination  of  the  numbers  recorded  in  his  tables  of  results 
shows  that  his  experiments,  though  undoubtedly  conducted  with  great 
care  and  skill,  have  not  led  to  results  of  any  very  unusual  accuracy, 
and  in  fact  that  there  are  in  many  cases  great  discrepancies  in  the 
results   of    duplicate  experiments.     Some   of   these   discrepancies   I 
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attribute  to  a  want  of  discrimination  between  the  several  sources  of 
error  in  respect  to  their  influence  on  the  result. 

Mr.  Pickering  has  given  great  attention  to  the  calibration  and 
observation  of  his  thermometers,  even  using  instruments  said  to  be 
capable  of  reading  to  -goVo^^  of  a  degree  C,  but  he  has  given  no 
detailed  account  of  his  method  of  correcting  for  the  cooling  or 
heating  by  radiation  or  conduction  of  the  calorimeter  during  the 
progress  of  the  experiment,  although  this  latter,  as  he  admits,  is  by- 
far  the  most  serious  source  of  error,  and  might  lead  to  a  difference  a 
hundred  times  greater  than  that  arising  from  ordinary  errors 
in  calibration  or  reading  of  thermometers.  Again,  it  would  doubt- 
less be  impossible  in  such  experiments  to  ensure  the  accomplish- 
ment of  the  act  of  dissolution  in  the  several  experiments  at  any  given 
temperature  in  equal  times ;  and  yet  if  this  is  not  done  an  error  is 
introduced  which  it  is  impossible  to  estimate  by  observation  of  the 
rate  of  cooling  before  or  after  the  experiment. 

However,  it  is  not  suggested  that  Mr.  Pickering's  results  are  less 
than  usually  accurate,  but  only  that  they  do  not  reach  that  unassail- 
able standard  which  alone  would  justify  the  conclusions  he  draws 
from  them.  The  supposition  that  the  heat  of  dissolution  of  a  given 
salt  in  water  at  successively  higher  temperatures  is  represented  by  a 
succession  of  irregular  curves  is  not  supported  by  Mr.  Pickering's 
own  experimental  numbers,  but  results  from  the  unjustifiable  employ- 
ment of  arithmetical  means.  When  all  the  numbers  given  in  the 
tables  are  plotted  on  curve  paper  the  remarkable  sinuosities  pointed 
out  by  Mr.  Pickering  for  the  most  part  disappear.  One  does  perceive, 
however,  that  the  discrepancies  among  the  individual  results  are  so 
great  as  to  preclude  the  possibility  of  drawing  from  them  any  con- 
clusion whatever  as  to  the  exact  form  of  the  curve  in  the  several 
cases. 

Discussion. 
Mr.  Pickering  said  that  no  one  could  be  more  fully  aware  than  he 
was  himself  that  the  irregularities  Avhich  he  had  observed  depended 
on  differences  but  little  larger  than  those  due  to  experimental  error. 
The  whole  difficulty  of  the  investigation  lay  in  this  very  fact.  No 
one  could  have  laboured  more  energetically  than  he  himself  had  done 
to  disprove  these  irregularities,  and  he  only  accepted  them  when  their 
existence  became  undeniable.  In  his  opinion  it  was  distinctly  a  case 
in  which  the  means  from  a  large  number  of  experiments,  and  not  each 
individual  determination,  should  be  considered.  Taking  the  instances 
selected  by  Dr.  Tilden,  he  contended  that  the  irregularities  could  not 
be  regarded  as  experimental  errors.  In  the  case  of  potassium  sulphate 
the  heat  of  dissolution  from  26*5°  to  17^  is  represented  by  a  straight 
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line  ;  from  11°  down  to  3°  it  is  represented  by  another  line  at  a 
different  inclination  fi'om  the  first,  but  scarcely  less  straight.  If  the 
point  at  14°  is  to  lie  in  the  first  line  the  heat  of  dissolution  there 
would  be  6870  cals.,  if  in  the  second  line  6820  cals.  Now  of  the  eight 
determinations  on  which  the  obsei'ved  depression  at  this  point  was 
based,  the  lowest  was  only  6908  cals. ;  the  mean  of  four  determinations 
with  one  thermometer  gave  6941  cals.,  and  of  four  other  determina- 
tions with  another  thermometer  6963.  By  no  possibility  could  Dr. 
Tilden  manipulate  those  numbers  so  as  to  lower  them  even  to  6870, 
and  thus  obHterate  the  depression  which  they  represent.  The  only 
other  means  by  which  this  could  be  done  would  be  to  admit  an  error 
of  at  least  82  cals.  in  the  general  results  of  all  the  other  experiments 
— 70  in  number — at  the  other  temperatures  ;  a  proposition  quite 
inadmissible.  Mr.  Pickering  professed  himself  ready  to  discuss  in 
the  same  way  the  irregularities  in  any  of  the  other  curves.  Dr. 
Tilden  had  specially  alluded  to  the  depression  in  the  curve  of 
CuKo(S04)3*6H20,  which  was  the  one  salt  least  fully  examined  of  all ; 
as  Mr.  Pickering  had  mentioned  in  his  paper  (p.  282),  he  would  have 
paid  but  little  attention  to  this  depression  were  it  not  that  there  was 
subsidiary  evidence  that  the  point  at  which  it  occurs  (14°)  was  a 
temperature  at  which  the  salt  experienced  some  marked  altex'ation. 
Looking  at  the  curve  representing  the  heat  of  combination  of  the  salt 
with  its  water  of  crystallisation,  it  would  be  seen  that  this  heat  is 
represented  by  a  straight  line  from  2°  to  12°  showing  the  rapid 
increase  of  130  cals.  per  degree,  Avhile  from  16°  to  23°  the  heat  of 
combination  remains  constant. 

On  the  strength  of  there  being  but  one  determination  with  K2SO4 
at  1236°,  Dr.  Tilden  accused  him  of  having  repeated  experiments  at 
the  debatable  points  without  having  examined  the  points  in  its 
vicinity.  This  charge  Mr.  Pickering  entirely  denied.  In  the  case  in 
point  Dr.  Tilden  would  find  on  a  more  careful  examination  that 
within  about  3°  of  the  temperature  where  the  depi'ession  was  noticed 
(14°,  there  being  eight  experiments  here)  he  had  made  no  less 
than  19  determinations.  Again,  the  lowest  point  (13'14°)  in  the 
MgS04'7HoO  curve,  at  which  there  were  seven  determinations,  was 
accompanied  by  nine  determinations  at  other  temperatures  within  1*5° 
of  it.  It  was  certainly  natural,  and  indeed  indispensable,  that  any 
point  at  which  an  anomaly  was  noticed  should  be  more  fully  examined 
than  other  normal  points,  but  the  repetition  of  such  experiments  was 
generally  accompanied  by  the  repetition  of  other  experiments  at 
points  above  and  below  it,  though  not  necessarily  very  near  to  it,  and 
as  a  further  precaution  these  experiments  at  difi'erent  temperatures 
were  in  many  cases,  and  at  the  expense  of  immense  labour,  per- 
formed on  the  same  day  (p.  281). 
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Dr.  Tilden  suggested  that  Mr.  Pickering,  while  fully  alive  to  the 
less  important  en^oi-s  introduced  by  defects  in  the  thermometers, 
might  have  overlooked  the  greater  errors  involved  in  determining  the 
rate  of  cooling,  and  in  the  manipulation  generally.  Dr.  Tilden 
would,  however,  find  that  in  a  paper  read  before  the  Physical  Society 
(Phil.  Mag.,  1886,  p.  324)  he  had  discussed  not  the  errors  inherent  in 
thermometers,  as  he  did  in  two  other  papers  (ibid.,  180,  330),  but  the 
errors  of  calorimetric  work  as  illustrated  by  the  actual  results 
obtained  in  these  very  experiments  themselves,  results  which  had 
been  influenced  by  and  would  therefore  afford  a  criterion  of  the  accu- 
mulated errors  from  all  sources. 

Mr.  Pickering  then  described  his  method  of  operation,  and  ex- 
plained that  the  determination  of  the  rate  of  cooling  was  far  more 
simple  in  his  experiments  than  those  of  Dr.  Tilden ;  for  the  tem- 
perature of  the  air  is  always  the  same  as  that  of  the  calorimeter,  and 
the  rate  of  cooling  was  thus  reduced  so  far  as  to  be  constant  for  the 
whole  duration  of  the  experiment.  Mr.  Pickering  had  found  that 
even  where  the  dissolution  of  a  salt  was  not  completed  within  five 
minutes  or  more,  the  final  temperature  of  the  calorimetric  water  was 
practically  attained  within  about  half  a  minute ;  it  was  during  this 
short  space  of  one  half  minute  only  that  the  temperature  and  there- 
fore the  cooling  correction  was  uncei'tain. 

Dr.  WRfGHT  remarked  that  according  to  his  experience  the  experi- 
mental eiTor  was  much  greater  if  the  substances  to  be  mixed  were  at 
the  temperature  of  the  air ;  the  error  due  to  radiation  was  much  less 
if  the  temperature  initially  was  as  much  below  as  it  was  finally  above 
atmospheric  temperature. 

Prof.  Tilden,  in  reply,  said  that  he  thought  that  Mr.  Pickering  had 
failed  to  explain  the  discrepancies  which  he  had  pointed  out. 

47.  "  Ou  the  Action  of  Aldehydes  and  Ammonia  on  Benzil."  By 
Francis  R.  Japp,  F.R.S.,  and  W.  Palmer  Wynne,  B.Sc. 

The  compounds  obtained  with  acetaldehyde  and  isovalei'aldehyde 
are  the  glyoxalines — 

CeHs-C— NK  CeHs-C— NR 

II            >C-CH3    and              II  >C-CHo-CH(CH3)o. 

CeHs-C  — N^  CsHs-C N^ 

Methyldiphenjlglyoxaline  (m.  p.  235").      Isobutyldiphenylglyoxaline  (m.  p.  223°). 

With  cinnamaldehyde,  benzil  and  ammonia,  two  reactions  occur, 
two  distinct  compounds  being  formed,  one  of  which  is  practically 
insoluble,  the  other  moderately  soluble,  in  boiling  alcohol.  The 
insoluble  compound  has  the  formula  C32H28N20o,  and  is  an  analogue 
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of  that  obtained  by  Japp  and  Hooker  from  salicylaldehyde,  benzil  and 
ammonia.     It  has  the  constitution — 

CfiHs-CH :  CH-CH-NH-CO-CsH, 

I 
CeHs-CH :  CH-CH-NH-CO'CeHs 
Dibenzoyldicinnylenediamine  (m.  p.  264°). 

Heated  with  a  solution  of  potash  in  methyl  alcohol,  it  yields  benzoic 
acid  and  the  compound — 

CgHs-CH  :  CH-CH— NH. 

I  >C-CeH5. 

CeH-CH  :  CH-CH N^ 

Benzenyldicinnylenediamine  (m.  p.  207°). 

The  soluble  compound  melts  at  188".  It  has  the  formula 
Cs^HaoNaOs  =  2Ci4Hh,Oo  +  CgHsO  +  2NH3  -  H2O.  As  this  com- 
pound may  be  regarded  as  imabenzil  in  the  formation  of  which  1  mol. 
of  cinnamaldehyde  has  taken  the  place  of  1  mol.  of  benzaldehyde,  it 
is  proposed  to  name  it  cinnimahenzil. 

This  is  the  fourth  of  the  distinct  reactions  in  which  diketones, 
aldehydes  and  ammonia  react  jointly  to  form  condensation  products 
(comp.  this  Journal,  1884,  Trans.,  672). 

By  treatment  in  the  cold  with  a  solution  of  potash  in  methyl 
alcohol,  the  compound  C37H30N2O3  is  decomposed  into  benzoate  and 
the  compound  CsoH.eN.Oo  (m.  p.  283°). 

48.  "  On  Imabenzil."     By  the  same. 

In  repeating  the  work  of  Laur-ent  on  the  action  of  ammonia  upon 
benzil,  Henius  arrived  at  the  conclusion  that  the  thi'ee  compounds 
described  by  Laurent  possessed  the  following  formulte  : — 

Imabenzil C42H32N2O4. 

Benzilimide C42H32N0O4. 

Benzilam C42H32N2O2. 

In  a  preliminary  note  on  the  same  subject  {Ber.,  16,  2636),  Dr. 
Japp  showed  that  benzilam  has  the  formula  C21H15NO,  and  that 
benzilimide,  from  which  it  may  be  obtained  by  the  abstraction  of  the 
elements  of  water,  is  C2iHnN02.  He  ascribed  to  these  compounds 
the  constitution — 

CeHs-C— O^  CeHs-C O- 

II  >C-CeHa  II  >C(0H)-CeH5. 

CeHs-C— N^  CeHs-C— NH^ 

Benzilam.  Benzilimide. 
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These  formulge  have  siuee  been  accepted  by  Henius  (Ann.,  228,  339). 

In  the  note  above  referred  to,  Dr.  Japp  further  admitted  that  the 
formula  assigned  by  Henius  to  imabenzil  was  probably  correct,  basing 
this  opinion  upon  an  examination  of  amorphous  imabenzil  prepared 
by  the  method  of  Henius. 

The  authors  have  now  prepared  crystallised  imabenzil,  and  have 
been  able  to  rectify  its  formula,  which  they  find  to  be  C35H28N0O3.  It 
is  formed  from  benzil  and  ammonia  according  to  the  equation — 

3C14H10O2  +  2NH3  =  C35H28N.O3  +  CsHs-COOH  +  HoO. 

Imabenzil  as  prepared  by  Henius  contains  unaltered  benzil. 
Conti^ary  to  the  statement  of  Henius,  imabenzil  can  be  readily 
recrystallised ;  methyl  alcohol  was  found  to  give  the  best  results. 
The  crystals  have  been  measured  by  Mr.  L.  Fletcher,  and  found  to 
agree  with  the  description  and  approximate  figure  given  by  Laurent. 
The  melting  point  was  found  at  194^. 

49.  "On  Ammonia-derivatives  of  Benzoin."  By  Francis  R.  Japp, 
F.R.S.,  and  W.  H.  Wilson,  Ph.D. 

The  action  of  alcoholic  ammonia  upon  benzoin  was  studied  by 
Laurent  and  later  by  Erdmann.  Both  these  chemists  obtained  a 
substance  of  the  formula  CosHoiNjO,  to  which  Laurent  gave  the  name 
benzomam.  Erdmann  further  isolated  a  substance  which  he  called 
benzoinimide,  assigning  to  it  the  formula  CuHuN. 

The  authors  confirm  the  formula  of  Laurent  and  Erdmann  for 
benzo'inam.  Their  analyses  of  benzoinimide,  however,  lead  to  the 
formula  C0SH20N2.  They  regard  it  as  an  analogue  of  diphenanthrylene- 
azotide,  C28H16N2,  and  as  it  can  no  longer  be  classed  as  an  imide,  they 
propose  to  call  it  ditolane-azotide.  It  is  most  readily  obtained  free 
from  the  other  compounds  formed  from  benzoin  and  ammonia,  by 
heating  benzoin  with  fused  ammonium  acetate  over  a  flame  until  the 
whole  of  the  ammonium  salt  is  volatilised. 

A  third  compound,  not  described  by  the  foregoing  investigators, 
was  obtained.  It  is  formed  in  largest  quantity  when  benzoin  is 
allowed  to  stand  with  alcoholic  ammonia  for  several  weeks  in  the 
cold.  It  crystallises  from  alcohol  in  minute  oblique  tables  or  prisms 
melting  at  199°.  The  analyses  agreed  best  with  the  formula  CosHjaNOo. 
The  equation  for  its  formation  would  be  2CUH12O2  +  NH3  = 
C2SH23NO2  +  2H2O.  As  nothing  is  known  concerning  its  constitution, 
it  may  be  named,  for  the  sake  of  distinction,  benzoinidam. 

50.  "  On  Compounds  from  Benzil  and  Benzoin  and  Alcohols."  By 
Francis  R.  Japp,  F.R.S.,  and  Julius  Raschen. 
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The  authors  have  made  experiments  to  ascertain  whether  other 
alcohols  besides  ethyl  alcohol  form  condensation  compounds  with 
benzil  in  presence  of  a  small  quantity  of  caustic  potash  in  the  cold 
(comp.  Trans.,  1885,  90).  Of  the  various  alcohols  employed  only 
isopropyl  alcohol  yielded  a  result.  A  compound  of  the  formula 
CjiHo.Oi  Avas  obtained,  which  is  deposited  from  alcohol  in  small 
lustrous  faintlj-  yellow  crystals,  of  rhombohedi-al  habit,  melting  at 
147 — 148  .  The  benzil  and  isopropyl  alcohol  react  according  to  the 
equation  :  -iCuHioOa  +  GsHc^O  =  C31H28O4  +  0,  and  the  compound  is 
therefore  formed  by  a  process  of  reduction,  and  is  not  analogous  to 
the  compound  C3„H2j04,  which,  as  was  shown  by  Owens  and  Japp 
(Joe.  cit.),  is  formed  from  ethyl  alcohol  and  benzil  merely  by  elimina- 
tion of  water. 

The  action  of  a  small  quantity  of  potash  at  ordinary  temperatm-es 
upon  benzoin  dissolved  in  various  alcohols  was  also  tried,  but  only  in 
the  case  of  ethyl  alcohol  was  a  definite  result  obtained.  Air  must  be 
carefully  excluded  during  the  reaction  otherwise  the  benzoin  it 
oxidised  to  benzil.  Benzoin  slowly  reacts  with  ethyl  alcohol,  in  pre- 
sence of  a  small  quantity  of  potash  :  SCuHioO^  +  2CoH60  =  C46H40O4 
+  4H2O  ;  the  compound  C4gH4„Oi  thus  obtained  corresponds  with  the 
compound  C4fiH3404  formed  by  the  interaction  of  the  same  molecular 
proportions  of  benzil  and  ethyl  alcohol  (loc.  cit.).  The  benzoin 
compound,  C46H40O4,  melts  at  249 — 250". 


51.  "On  the  Action  of  Phosphoric  Sulphide  on  Benzophenone." 
By  the  same. 

By  heating  benzophenone  with  phosphoric  sulphide  for  two  days  at 
100°  the  authors  obtained  a  compound  C26H.22S0,  melting  at  152°, 
previously  described  by  Engler,  who  prepared  it  both  by  the  action 
of  alkaline  hydrosulphides  upon  benzophenonidene  dichloride, 
(C6H3)CCl2,  and  by  heating  benzhydrol  with  phosphoric  sulphide. 

At  a  temperatui'e  of  140 — 150'  benzophenone  and  phosphoi-ic 
sulphide  yielded  a  compound  of  the  formula  C26H20P2S5.  It  crystal- 
lised from  hot  benzene  in  colourless  microscopic  plates  melting  at 
•226 — 227\  It  decomposes  in  melting,  assuming  a  deep-blue  colour. 
It  may  be  regarded  as  an  ethereal  thio-salt  foi-med  by  the  union  of 
2  mols.  of  thiobenzophenone,  (C6H5)2CS,  with  1  mol.  of  phosphorous 
sulphide,  P0S3.     Its  constitution  may  be  expressed  by  the  formula — 

(CeH3)2C<|>P-  P<  |>C(CeH,)2. 

It  would  thus  be  a  benzopJienonidene  pyrothiophospMte. 


{ 
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On  oxidation  with  a  solution  of  chromic  anhydride  in  glacial  acetic 
acid,  it  yields  benzophenone. 

52.  "  The  Separation  and  Estimation  o£  Zii'conium  by  means  of 
Hydrogen  Peroxide."     By  G.  H.  Bailey,  D.Sc,  Ph.D. 

The  author  has  determined  zirconium  by  means  of  hydrogen 
peroxide  in  a  number  of  mixtures  containing  also  iron,  titanium  and 
niobium,  and  finds  that  even  when  the  zirconium  forms  only  2"3  per 
cent,  of  the  mixture  the  method  of  separation  which  he  has  pre- 
viously described  (Trans.,  1886,  149)  is  applicable  and  the  results 
obtained  are  accurate.  The  zirconia  precipitated  in  presence  of  a 
large  excess  of  iron  or  of  titanium  does  not  contain  a  trace  of  these 
elements.  The  oxide  generally  obtained  by  means  of  hydrogen 
peroxide  is  the  iDentoxide,  but  he  has  also  obtained  a  higher  oxide, 
ZrOs,  apparently  identical  with  that  described  by  Cleve. 

The  dried  oxides  have  a  composition  approximating  to  Zr205*4H20 
and  ZrOs'oHjO,  though  oxygen  is  lost  at  100^,  and  the  product 
remaining  is  not  definite  in  composition.  Dried  at  15°,  however,  the 
higher  oxide  retains  the  whole  of  its  oxygen,  and  is  evidently  more 
stable  than  the  pentoxide. 

Dilute  mineral  acids  and  acetic  acid,  which  dissolves  freshly 
precipitated  zirconia  quite  readily,  fail  to  act  on  these  oxides  except 
on  prolonged  heating. 

58.  "  An  Apparatus  for  the  Determination  of  the  Temperature  of 
Decomposition  of  Salts."     By  G.  H.  Bailey,  D.Sc,  Ph.D. 

The  ajDparatus  is  for  the  purpose  of  maintaining  a  substance  at  a 
given  temperature  for  a  prolonged  period,  and  permits  of  the  tempe- 
rature attained  being  determined,  while  any  change  taking  place  in 
the  substance  can  be  observed.  The  author  proposes  to  apply  it  in 
the  fii'st  instance  to  the  study  of  sulphates  used  in  atomic  weight 
determinations.  The  bulb  of  an  air-thermometer  and  a  narrow  tube 
into  which  a  boat  containing  the  salt  to  be  heated  can  be  introduced 
are  fixed  side  by  side  in  a  hard  glass  jacket  tube,  in  shape  like  a  test- 
tube,  which  can  be  heated  in  an  iron  tube  fuimace ;  the  capillary 
stem  of  the  air  thermometer  is  bent  at  a  right  angle  and  its  end  is 
connected  by  a  ground  joint  to  the  one  limb  of  a  U-tube,  charged 
with  mercury,  fixed  in  front  of  a  graduated  scale ;  the  other  limb  of 
the  tube  is  arranged  to  act  as  a  gas  regulator.  The  position  of  the 
mercury  at  various  temperatures  having  been  once  for  all  determined, 
it  is  easy  to  observe  the  temperature  within  the  tube  to  which  the 
substance  is  subjected ;  the  temperature  can  be  maintained  constant 
to   within  a  degree   or   two   even    at   high    temperatures ;    and   the 
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substance  may  be  withdrawn  for  examination  whenever  necessary,  or 
products  of  decomposition  may  be  sucked  out  from  the  tube. 

54.  "  The  Retention  of  Lead  Salts  by  Filter- paper."  By  L.  Trant 
O'Sliea. 

The  absorption  effect  of  filter-paper  on  dilute  solutions  of  metallic 
salts  has  not,  so  far  as  the  author  has  been  able  to  ascertain,  been 
studied.  His  attention  was  drawn  to  the  subject  whilst  estimating 
small  quantities  of  lead  in  water  acidulated  with  sulphuric  acid  : 
although  the  water  was  perfectly  clear,  there  was  a  considerable 
excess  of  lead  in  the  unfiltered  water  over  that  in  the  water  filtered 
through  a  single  fluted  filter-paper. 

To  test  the  generality  of  the  phenomenon,  various  kinds  of  filter- 
paper  were  used.  In  all  the  experiments  a  solution  of  lead  acetate 
containing  6  mgrm.  lead  per  litre  (0'42  grain  per  gal.)  was  used,  and 
in  each  case  50  c.c.  (=  0"o  mgTm.  Pb)  was  passed  through  the  filter- 
paper  folded  in  the  ordinary  conical  form. 


Filter-paper. 


Schleiclier  u.  Scliull 

English   

French,  wbite 

grey 

German  thin  (595) 
thick  (597) 
,,        thickest  . . . 


Mgrm.  Pb  in  50  c.c.  sol.  after  filtering  through 


One  filter-paper, 
7  cm.  diam. 


•IS 
•10 
•11 
•15 
•17 
•15 
•15 


0^13 
0^09 
©•11 
0-17 
0^15 
0^10 
013 


O^Ie 


013 

0^08 


Two  filter-papers, 
7  c.c.  diam. 


•06 
•03 
•05 
•06 
•02 
•00 
•04 


0-05 
0-05 
0^04 
003 
0-02 

0-06 


Though  illustrating  the  phenomenon,  these  results  are  not  strictly 
comparable,  since  the  filter-paper  was  not  kept  constantly  full ; 
consequently  larger  filter-papers  were  used  which  when  folded  would 
hold  50  c.c.  and  the  time  of  filtration  was  noted. 


English  Filter-paper. 

Time  in  min 1^5       1'7         2"25 

Mgrm.  Pb  in  -50  c.c.  filtered 

solution 0-2       0-23       0-17 

French,  white. 

Time  in  min 3  4 

Mgrm.  Pb  in  50  c.c.  filtered  sol.. .      0-22         0-19 


2-5         2-75       3 
0^15       0-11       0-u8 


4-2 
0-09 


7 
0^05 
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French,  grey. 

Time  in  min 3 

Mgrm.  Pb  in  -50  c.c.  filtered  sol.. .      0"14 


3 

0-18 


3-5 

0-1 


7 
0-07 


Wasliing  the  filter-paper  with  water  after  filtration  does  not  effect 
the  removal  of  the  absorbed  salt.  A  Schleicher  and  Schiill  filter- 
paper,  No.  589,  absorbed  during  one  filtration  of  50  c.c.  of  solution  a 
quantity  of  salt  equivalent  to  0"12  mgrm.  lead ;  it  then  was  washed 
twice  with  50  c.c.  water  : — 

1st  washing  contained 0'02  mgrm.  Pb. 

2nd       „  ,, 0-00 

On  filtering  the  same  solution  twice  through  the  same  filter-paper, 
a  quantity  of  salt  equivalent  to  0'24!  mgrm.  Pb  was  absorbed,  and 
on  treating  with  50  c.c.  water  nothing  was  washed  out. 

Not  only  does  the  absorption  take  place  during  filtration,  but  also 
when  the  paper  is  immersed  in  the  lead  solution  although  at  a  much 
glower  rate  ;  the  amounts  of  lead  remaining  after  immersing  a  paper 
7  cm.  in  diameter  in  50  c.c.  solution  (=  0'3  mgrm.  Pb)  were  as 
follows : — 


Time  in  hour 

Englisli 

rrench,  wliite 

»       grey 

Q-ennan,  thin  (595) . .  . . 

„         thick  (597)    . . 

„         thickest   


14. 


•23 
•12 
•37 
•18 
•24 
•20 


•23 
•05 
•15 
■19 
•19 
•18 


0-05 
0^00 
0^04 
0  03 
0-00 
0^00 


ADDITIONS    TO   THE   LIBRARY. 


I.  Donations. 


A  Manual  of  Jurisprudence  :  by  A.  S.  Taylor.  Eleventh  edition. 
Edited  by  T.  Stevenson  :  London,  1886  :  from  the  Editor. 

A  Practical  Essay  on  the  Analysis  of  Minerals :  by  F.  Accum : 
London,  180-i :  from  R.  R.  Steele,  Esq. 

Chemical  Amusement,  comprising  a  series  of  curious  and  instructive 
Experiments  in  Chemistry  :  by  F.  Accum  :  London,  1817  : 

by  R.  R.  Steele,  Esq. 
Pamphlets : 

Experiments  on  Ensilage,  conducted  at  Rothamsted :  Season 
1884r-5 :  by  J.  B.  Lawes  and  J.  H.  Gilbert :  London,  1886. 
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On  the  Valuation  of  Unexhaustt'd  ^lanures  :  by  J.  B.  Lawes  and 
J.  H.  Gilbert :  London,  1886. 

Report  of  Experiments  on  the  Growth  of  Wheat  for  the  second 
period  of  twenty  years  in  succession  on  the  same  ground :  by  J,  B, 
Lawes  and  J.  H.  Gilbert:  London,  1885. 

On  Agricultural  Investigation:  a  Lecture  delivered  October  27, 
1884,  at  Rutzer's  College,  New  Brunswick,  KJ. :  by  J.  H.  Gilbert: 
1885. 

Note  on  some  Conditions  of  the  Development  and  the  Activity  of 
Chloropliyll :  by  J.  H.  Gilbert :  London,  1885  :         fi'om  the  Authors. 

The  Hell- Gate  Explosion  near  New  York,  and  so-called  "  Racka- 
rock,"  with  a  few  words  on  so-called  "  Panclastite  :  "  by  H.  Sprengel; 
London,  1886  :  from  the  Author. 

New  Experiments  on  Electricity  :  by  A.  Bennet :  Derby,  1879. 

from  J.  M.  Stocks,  Esq. 

Practical  Blovrpipe  Assaying :  by  G.  Attwood  :  London,  1880. 

from  the  Author. 

The  Sale  of  Food  and  Drugs  Acts,  1875  and  1879:  with  Notes; 
and  Cases  :  by  W.  J.  Bell:  London,  1886.  from  the  Author. 

Elements  of  Chemistry  in  a  New  Systematic  Order :  by  Lavoisier : 
translated  by  R.  Kerr  :  fifth  edition  :  Edinburgh,  1802. 

II.  By  Purchase. 

Elements  of  Chemical  Physics :  by  J.  P.  Cooke,  junr. :  London, 
1886. 

Traite  elementaii'e  de  Chemie,  fondee  sur  les  principes  de  la 
Thermochemie  :  par  A.  Ditte  :  Paris,  1884. 


RESEARCH  FUND. 

A  meeting  of  the  Research  Fund  Committee  will  be  held  in  June. 
Fellows  desiring  grants  are  requested  to  make  application  before 
June  10th. 


At  the  next  meeting,  on  June  3rd,  the  following  papers  will  be 
read : — 

"  The  Effect  of  Remelting  on  the  Properties  of  L-on.  Notes  on  Sir 
Wm.  Fairbairn's  1853  Experiments."     By  Thomas  Tumex'. 

"  Some  Ammonium  compounds  and  other  derivatives  of  (al')  Hy- 
droxy quinol  in  e."     By  C.  A.  Kohn.  B.Sc,  Ph.D. 
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June  3rd,  1886.     Dr.  Hugo  Miiller,  F.R.S.,  President,  iu  the  Chair. 

Certificate.-^  were  read  for  the  first  time  in  favour  of  Messrs.  Bennett 
F.  Davenport,  M.A.,  M.D.,  751,  Tremont  Street,  Boston,  Mass.  ;  W. 
Ralph  Dodd,  55,  Listria  Park,  Stoke  Newington  ;  Albert  Brown  Lyons, 
M.A..,  M.D.,  Detroit,  Michigan,  U.S.A. ;  James  B.  Readmau,  F.R.S.E., 
9,  Moray  Place,  Edinburgh;  Edgar  F.  Smith,  Ph.D.,  Wittenberg 
College,  Spriugfield,  Ohio. 

The  following  papers  were  read  : — 

55.  "  Notes  on  Sir  W.  Fairbairn's  Experiments  on  Remeltiug  Cast 
Iron."     By  Thomas  Turner,  Assoc.  R.S.M. 

In  1853  Sir  W.  Fairbairn  renielted  Eglinton  hot-blast  pig  iron  18 
times  in  order  to  ascertain  the  effect  produced  by  repeated  melting 
(B.  A.  Report,  1853,  87).  The  metal  at  first  gradually  improved,  but 
afterwards  rapidly  deteriorated,  becoming  white  and  hard.  The 
following  analyses  of  the  bars  are  due  to  Grace  Calvert : — 

1st  melting Si  =  077  S  =  0-42  C  =  2-76 

8th       „        „        1-75  „       0-60  „       2-30 

10th      „        „        1-98  „       0-26  „       3-50 

18th       „        „       2-22  „       0-75  „       375 

The  author  recently  attempted,  with  the  aid  of  these  results,  to 
explain  the  effect  observed.  The  accuracy  of  these  analyses  had  been 
questioned  by  Snelus  and  others,  and  by  the  kindness  of  Professor 
Unwin  the  author  has  been  enabled  to  repeat  the  chemical  examina- 
tion. His  results  have  been  confirmed  by  separate  analyses  jserformed 
by  Mr.  J.  P.  Walton.  The  mean  of  their  experiments  give  the 
following  results  : — 
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No.    of           Total 
melting.         carbon. 

Combined. 

Silicon. 

Sulphur. 

Manga- 
nese. 

Phos- 
phorus. 

1 2-67 

8 2-97 

12 2-94 

14 2-98 

15 2-87 

16 2-88 

0-25 
0-08 
0-85 
1-31 
1-75 

4-22 
3-21 
2-52 
2-18 
1-95 
1-88 

0  03 
0  05 
Oil 
013 
0-16 
0-20 

1-75 
0-58 
0-33 
0-23 
0  17 
0-12 

0-47 
0-53 
0-55 
0-56 
0-58 
0-61 

It  follows,  therefore,  that  the  author's  previous  conclnsions,  based 
upon  Calvert's  analyses,  were  erroneous,  and  that  the  action  of  re- 
melting  was  one  of  oxidation,  resembling  in  character  that  of  the 
"  refinery,"  the  puddling  furnace,  the  open-hearth  furnace,  or  the 
Bessemer  converter. 


56.  "  Some  Ammonium  Compounds  and  other  Derivatives  of 
*-!'  Hydroxyquinoline."     By  C.  A.  Kohn,  B.Sc,  Ph.D. 

The  author  first  describes  the  methiodide  of  hydroxyhydromethyl- 
quinoliue  and  its  conversion  on  being  heated  with  solid  caustic  potash 
into  methoxyhydromethylquinoline :  he  regards  this  isomeric  change 
as  being  due  to  the  formation,  in  the  first  place,  of  potassoxyhydro- 
methylquinoline  methiodide,  from  which  potassium  iodide  is  then  split 
off,  the  added  methyl-group  taking  the  place  of  the  displaced  potas- 
sium. Methoxyhydromethylquinoline  methiodide  is  converted  by 
moist  oxide  of  silver  into  the  corresponding  hydroxide,  vrhich  on 
heating  is  decomposed  into  methyl  alcohol  and  methoxyhydromethyl- 
quinoline. The  corresponding  hydroxyhydroethylquinoline  com- 
pounds  are  described.  Hydroxyhydroethylquinoline  ethiodide  yields 
with  caustic  potash  0.  Fischer's  ethylkairin ;  the  corresponding 
hydroxide  appears  to  be  decomposed  on  heating  into  ethylkairin, 
ethylene  and  water.  An  attempt  to  prepare  a  benzyl  chloride  addi- 
tion-product of  hydroxyhydromethylquinoline  was  not  attended  with 
a  satisfactory  result :  on  heating  the  product  with  caustic  potash 
■what  appeared  to  be  a  benzylhydromethylquinoline  was,  however, 
obtained,  and  hence  it  is  most  probably  the  added  radicle  that  is 
displaced. 

Acetoxyhydi'oethylquinoline  was  also  prepared.  It  possesses  only 
feeble  basic  properties,  and  is  readily  decomposed.  By  the  action  of 
ethylene  bromide  on  hydroxyhydroquinoline  a  hydroxyhydroethylene- 
quinoline  was  obtained.  Several  salts  and  characteristic  reactions  of 
this  derivative  are  described  :  it  is  a  weak  base  as  well  as  a  weak  acid. 
An  investigation  of  its  physiological  properties  by  Professor  Filehne 
shows  that  it  acts  like  kairin  in  reducing  temperature,  but  that  its 
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action  is  a  far  feeblei'  one — a  fact  due  in  all  probability  to  its  -weaker 
basic  properties.  The  effect  of  nitrating  ethoxjhydroethylquinoline 
is  also  mentioned  :  two  nitro-groups  are  at  once  introduced,  as  is  tbe 
case  with  hydroxyquinoline. 

57.  " /i-Sulphophthalic  Acid."  By  Prof.  C.  Graebe  and  A.  Ree, 
Ph.D. 

The  preparation  and  properties  of  this  acid,  in  which  COOH  : 
COOH  :  SbsH  =1:2:4,  and  of  its  salts,  are  fully  described  :  it 
may  be  obtained  either  by  oxidising  commercial  naphthol  yellow  S, 
— dipotassium  dinitroalphanaphtholsulphonate — with  nitric  acid,  or  by 
the  action  of  sulphur  trioxide  on  phthalic  anhydi'ide,  a  relatively  small 
amount  of  the  isomeric  1:2:3  sulphuric  acid  being  also  formed  in 
the  latter  case.  The  purification  of  the  acid  is  best  effected  by  means 
of  the  monobarium  salt,  [C6H3(C02H)2-S03]2Ba-50H2,  one  of  the  most 
characteristic  of  its  salts.  On  evaporating  an  aqueous  solution  in  the 
water-bath  to  a  syrup,  and  completing  the  removal  of  water  by  heatino- 
in  the  air-bath  below  100",  /3-sulphophthalic  acid  is  obtained  as  a  crys- 
talline monohydi-ate ;  on  heating  this  at  140°,  the  acid  is  obtained  as 
a  thick  syrup,  which  may  be  converted  by  prolonged  heating  at  180° 
into  a  crystalline  mass  of  anhydrosulphonic  acid,  C6H3(C203)-S03H. 
On  treatment  with  PCI5,  sulphophthalic  acid  yields  two  acid  chlo- 
rides— a  crystalline  monochloride,  C6H3(COOH)3-S02Cl,  from  which 
the  corresponding  sulphonamide  may  be  obtained  by  the  action  of 
ammonia,  and  a  non-crystalline  trichloride,  C6H3(C202Cl2)'S02Cl, 
which  decomposes  on  distillation  into  SO2  and  /3-chlorophthalic  chlo- 
•  ride. 

58.  "  Compounds  obtained  by  the  aid  of  /i- Sulphophthalic  Acid." 
By  the  same. 

^-HydroxypJithalic  acid  was  obtained  by  fusing  sodium  /3-sulpho- 
phthalate  with  2^  times  its  weight  of  sodium  hydroxide  at  a  tempera- 
ture not  exceeding  180°;  if  this  temperature  be  much  exceeded 
methydroxybenzoic  acid  is  produced,  this  acid  being  also  formed  in 
theoretical  quantity  on  heating  /iJ-hydroxyphthalic  acid  with  dilute 
muriatic  acid  at  180°. 

fi-Hydroxyphtlialimide  was  prepared  by  acting  with  ammonia  on 
^-hydroxyphthalic  anhydride;  it  is  converted  into  ji-hydroxyphthalide 
by  digestion  with  tin  and  muriatic  acid,  and  treatment  of  the  nitroso- 
derivative  of  the  /^-hydroxyphthalidine  thus  formed  with  caustic  soda. 

By  heating  the  monochloride  of  /5-salphophthalic  acid  vrith  phos- 
phorus pentachloride  at  220°,  a  quantitative  yield  of  f-i-chlorophthaUc 
cliloride,  and  consequently  of  /^-chlorophthalic  acid,  may  be  obtained. 
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The  chloride  boils  at  275°  ;  ft-chlorophfhalic  anhydrid?  melts  at  99°  and 
boils  at  29G"  (corr.).  The  same  methylic  salt  is  obtained  by  the  action 
of  methylic  alcohol  on  yS-chlorophthalic  chloride  and  anhydride,  and 
by  the  action  of  methyl  iodide  on  silver  /3-chlorophthalate :  this  re- 
sult is  of  interest,  as  on  the  assumption  that  phthalic  chloride  is  of 
unsyrametrical  constitution  ethereal  salts  prepared  from  a  phthalic 
chloride  should  differ  from  those  obtained  either  from  the  anhy- 
dride or  the  silver  salt,  and' this  has  been  proved  to  be  true  in  the 
case  of  tetrachlorophthalic  acid. 

jS-CIdorophthalimide,  obtained  by  the  action  of  ammonia  on  the 
anhydride,  melts  at  210 — 211°.  /3- Chloroflnorescem  closely  resembles 
fluorescein. 

By  the  action  of  aluminium  chloride  on  a  benzene  solution  of 
/S-chlorophthalic  anhydride,  metachlorohenzoylbenzoic  acid  is  formed, 
from  which  riietachloranthraquinone  is  readily  obtained  by  condensa- 
tion with  sulphonic  acid. 

On  fusion  with  sodic  formate,  |S-sulphophthalic  acid  yields  tri- 
mellitic  (1:2:4  benzenetricarboxylic)  acid. 

59.  "  Derivatives  of  Taurine."     Pai't  II.      By  J.  William  James. 

An  account  is  g-iven  of  experiments  to  determine  the  constitution 
of  the  trimethyl taurine  previously  described  by  the  author  (Trans., 
1885,  367).  Boiling  iodhydric  acid  has  no  action  on  it :  therefore  as 
all  compounds  containing  methoxyl  yield  methyliodide  when  thiTS 
heated,  the  formula  NMes'CjHi'SOaOMe  is  excluded.  Trimethyl- 
taurine  is  readily  decomposed  by  boiling  with  alkalis,  trimethylamine 
and  isethiouate  being  formed  ;  cyanamide  does  not  combine  with  it : 
hence  it  must  be  supposed  that  it  differs  in  constitution  both  from 
taurine  and  the  mono-  and  dialkyl-taurines — Avhich  are  not  decomposed 
by  alkalis  but  all  form  crystalline  compounds  with  cyanamide.  The 
author  therefore  represents  the  trialkyltaurines  alone  as  analogues  of 
betaine,  thus  : — 


;  NH.  r^Ts  f  NHR'        ^  T-,  f  NRo' 

SOo.O 
Taiirine.  Monalkyltaurine.  Dialkyltaurine.        Trialkyltaurine. 

Finally,  a  description  is  given  of  an  imide  of  the  formula 

obtained  by  the  action  of  dry  ammonia-gas  on  an  ethereal  solution  of 
^-chlorethauesulphonic  chloride,  Cl'OoHi'SOoCl ;  it  is  an  extremely 
stable  body,  not  being  decomposed  by  boiling  with  alkalis ;  the  imidie 
hydrogen  can  be  displaced  by  metals. 
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Discussion. 

Dr.  Armstrong  expressed  the  opinion  that  the  properties  of  taurine 
and  its  derivatives  were  such  that  it  was  impossible  to  represent  them 
as  sulphonic  acids;  he  thought  that  they  were  all  equally  to  be 
regarded  as  ammonium  compounds  of  the  glycine  and  betaine  type, 
and  judging  from  their  physical  properties  that  neutralisation  was 
probably  brought  about  by  the  union  of  2  mols.  of  the  parent  amido- 
sulphonic  acid.  The  evidence  brought  forward  was  scarcely  sufficient 
to  warrant  the  assumption  that  trimethyltaurine  was  essentially 
different  in  constitution  from  taurine  and  the  mono-  and  di-alkyl- 
taurines. 


ADDITIONS    TO   THE   LIBRARY. 

I.  Donations. 

Watts's  Manual  of  Chemistry,  Theoretical  and  Practical,  based  on 
Fownes's  Manual.  Vol.  II.  Chemistry  of  Carbon  Compounds,  or 
Organic  Chemistry.  Second  edition  (13th  ed.  of  Fownes) :  by  W.  A. 
Tilden.     London,  1886.  from  the  Author. 

Department  of  Agriculture  (U.S.).  Division  of  Chemistry  Bulletin. 
No.  8.  Methods  and  Machinery  for  the  Application  of  Diffusion  to  the 
Extraction  of  Sugar  from  Sugar-cane  and  Sorghum :  by  H.  W. 
Wiley.  No.  10.  Principles  and  Methods  of  Soil  Analysis :  by  E. 
Richards.  No.  11.  Second  Report  of  Experiments  in  the  Manufac- 
ture of  Sugar  at  Magnolia  Station,  Lawrence,  La. :  by  G.  I.  Spencer 
Washington,  1886.  from  the  Department. 

II.  By  Purchase. 

Analyse  der  Fette  und  Wachsarten  :  von  R.  Benedikt.    Berlin,  1886. 

Wohler's  Grundriss  der  organischen  Chemie :  von  R.  Fittig. 
lite  Aufl.,  Iste  Hiilfte.     Leipzig,  1885. 

Die  Chemie  des  Steinkoplentheers,  mit  besonderer  Beriicksichti- 
gung  der  kiinstlichen  oi'ganischen  Farbstoffe  :  von  G.  Schultz.  Erster 
Band  :  die  Rohmaterialien :   erste  Lieferung.     Braunschweig,  1886. 

Etude  pratique  sur  le  Ciment  Portland :  par  E.  Candlot.  Paris, 
1886. 

Index  der  Krystallformen  der  Mineralien :  von  V.  Goldschmidt. 
Erste  Lieferung.     Berlin,  1886. 


Dr.  Sprengel  desires  it  to  be  mentioned  that  at  the  meeting  on 
May  20th  he  also  exhibited  three  photographs  taken  at  the  moment 
of  the  explosion  at  Hell  Gate,  October  10th,  1885,  when  the  mine  was 
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charged  witli  22  tons  dynaniito  and  107  tons  of  a  mixture  of  21  parts 
nitrobenzene  and  70  parts  potassium  chlorate.  This  mixture  belongs 
to  the  safety  explosives  described  by  Dr.  Sprengel  in  the  Ghem.  Soc. 
J.,  1873,  and  according  to  Gener<il  Abbot,  U.S.  Army,  has  the  power 
109,  dynamite  with  75  per  cent,  nitroglycerine  being  100. 


Erratum. — In  the  formula  at  bottom  of  p.  204,  insert  an  S  between 
the  two  P's. 


At  the  next  meeting  on  June  17th,  there  will  be  a  ballot  for  the 
election  of  Fellows,  and  the  following  papers  will  be  read  :  — 

1.  "  The  Electrolysis  of  Aqueous  Solutions  of  Sulphuric  Acid." 
By  Prof.  H.  McLeod,  F.R.S. 

2.  "  Essential  Oils  (Part  III),  their  Refractive  and  Dispersive 
Power."     By  Dr.  J.  H.  Gladstone,  F.R.S. 

3.  "  The  Formation  and  Destruction  of  Nitrates  and  Nitrites  in 
Artificial  Solutions  and  in  River  and  Well  Waters."  By  J.  M.  H. 
Munro,  D.Sc. 

4.  "  An  Apparatus  for  Distillation  under  Reduced  Pressure."  By 
Dr.  W.  H.  Perkin,  F.R.S. 

5.  "  The  Electromotive  Force  produced  by  the  Combination  of 
Cadmium  and  Iodine  in  Presence  of  Water."     By  A.  P.  Laurie. 

6.  "  A  Method  of  Investigating  the  Constitution  of  Azo-,  Diazo-, 
and  Analogous  Compounds."  By  R.  Meldola,  F.R.S.,  and  F.  W. 
Streatfeild. 


HARRISON    AND  SONS,  PEINTEES  IN  ORDINARY  TO  HEE  MAJESTY,  ST.  MAETIN'S  LANH. 
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No.  26. 


Session  1885-86. 


June  17th,  1886.     Dr.  Hugo  Miiller,  F.R.S.,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Alfred 
Ree,  Apperley  Bridge,  near  Leeds  ;  Vivian  Phelps  Richards,  28,  Bos- 
(•ombe  Road,  Shepherd's  Bush,  W. ;  Laurence  Hislop,  Saltney, 
Chester;  Frank  Thomas  Shutt,  B.Sc,  Rosedale  Cottage,  Toronto, 
Canada. 

The  following  were  duly  elected  Fellows  of  the  Society  — 
Thomas  Akitt ;  James  Blake,  M.D. ;  Alfred  Chaston ;  A.  W.  H 
Chapman;  Augusto  C^sar  Diojo ;  Charles  A.  R.  Jowitt ;  Charles 
Alexander  Kohn ;  John  Temple  Leow  ;  William  Ray  ;  Joseph  Price 
Remington;  William  Richards  ;  Forbes  Rickard  ;  William  Saunders  • 
Charles  A.  Smith. 

The  following  papers  were  read  : — 

60.  "  The  Electrolysis  of  aqueous  solutions  of  Sulphuric  Acid 
with  special  reference  to  the  forms  of  Oxygen  obtained."  By 
Professor  H.  McLeod,  F.R.S. 

The  experiments  were  instituted  to  determine  the  quantity  of 
ozone  that  can  be  obtained  by  electrolysis.  The  negative  electrode 
consisted  of  a  small  platinum  plate,  and  the  positive  of  a  tube  con- 
ammg  mercury  and  with  fine  platinum  wires  of  0-045  mm.  and 
>  0Z7  mm.  m  diameter  fused  into  the  glass.  Several  wires  were  used, 
he  total  length  being  about  6  mm.  The  electrolysis  was  carried 
nt  in  a  U-tube  surrounded  by  ice  and  water;  the  hydrogen  was 
ollected  over  water,  and  the  ozonised  oxygen  passed  through  a  tube 
:ontamYg  V''^''^'°''  °^  potassic  iodide,  the  oxygen  being  afterwards 
collected.     The  quantity  of  ozone  was  determined  bv  acidifying  the 
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potassic  iodide  solution  and  decolorising  by  a  standard  solution  of 
sodic  thiosulphate.  In  the  electrolysed  acid  an  oxidising  substance  is 
present  which  is  not  hydroxy],  but  is  probably  Berthelot's  per- 
sulphuric  acid.  The  amount  of  this  "active  oxygen  "  was  found  by 
adding  potassic  iodide  to  the  liquid  and  decolorising  by  the  solution 
of  thiosulphate.  The  electric  current  was  measured  by  a  tangent 
galvanometer,  and  the  dimensions  of  the  wires  of  the  positive  pole 
were  determined ;  from  these  data  the  inten.sity  of  the  current 
was  calculated.  Acids  were  used  of  relative  densities  varying  be- 
tween 1'025  and  i'7.  The  maximum  quantity  of  ozone  was  obtained 
with  solutions  about  1075  or  11  in  density,  the  electrolytic  oxjgen 
containing  about  16  or  17  per  cent,  of  its  weight  of  ozone.  The  maxi- 
mum quantity  of  "  active  oxygen  "  in  the  oxidising  substance  referred 
to  was  produced  with  acids  about  1'2  to  1"25  in  density,  the  proportion 
being  16  or  17  atoms  to  100  atoms  of  hydrogen. 

The  solubility  of  ozone  was  determined  by  one  experiment  and 
found  to  be  much  greater  than  that  of  oxygen. 

A  note  is  added  to  the  paper  detailing  some  experiments  on  tlie 
action  of  oxygen  on  chlorhydric  acid  under  the  influence  of  light :  it 
was  found  that  a  considerable  quantity  of  chlorine  was  libei'ated. 

Discussion. 

Mr.  Friswell  said  that  Professor  McLeod's  observation  explained  a 
fact  that  had  come  under  his  notice  years  ago ;  viz.,  the  constant 
presence  of  chlorine  in  muriatic  acid. 

Tbe  Presidext  said  that  he  also  had  noticed  this,  and  had  found  that 
chlorine  was  always  contained  in  the  acid  if  it  had  been  exposed  to 
the  air. 

Mr.  Laurie  suggested  trying  aluminium  electrodes ;  he  had  noticed 
a  very  distinct  smell  of  ozone  on  electrolysing  dilute  sulphuric  acid 
with  poles  of  this  metal. 

61.  "  Essential  Oils  (Part  111)  :  their  Specific  Refractive  and 
Dispersive  Power."     By  Dr.  J.  H.  Gladstone,  F.R.S. 

Since  the  appearance  of  the  author's  former  papers  on  essential 
oils  in  1863  and  1872,  many  investigations  have  been  published  ;  but 
important  divergences  of  opinion  still  exist  among  chemists  as  to  the 
rational  constitution  of  these  compounds.  He  now  brings  forward 
arguments  founded  on  the  phenomena  of  refraction  and  dispersion, 
beheving  that  in  the  conflict  of  opinions  such  arguments  ought  to 
have  considerable  force.  For  this  purpose  he  employs  the  refraction 
equivalent  for  the  solar  line  A,  as  compared  with  that  calculated  from 
the  known  values  of  carbon  and  hydrogen  and  the  known  increase  on 
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account  of  the  double  linliing  of  carbon-atoms.  But  be  also  intro- 
duces a  new  conception,  that  of  dispersion  equivalents  :  being  the 
difference  between  the  refraction  equivalents  for  the  lines  A  and  H, 

or  P^'"     ^'^,  where   /i   and  d  are  the   refractive   index  and  relative 

d 
density  and  P  the  atomic  weight.  It  is  found  that  the  dispersion 
equivalent  of  carbon  may  be  taken  at  0"25,  and  that  of  hydrogen  at 
0'045,  as  a  first  approximation,  while  in  the  case  of  benzenoid  com- 
pounds the  addition  to  be  made  to  the  dispersion  equivalent  on 
account  of  each  double  linking  of  carbon-atoms  is  fully  O'S. 

The  paper  deals  mainly  with  the  CioHjs  hydrocarbons.  These  are 
divisible  on  account  of  their  physical  and  chemical  properties  into 
two  large  groups,  the  terpenes  and  the  citrenes.  There  are  also  the 
solid  camphenes  and  the  cedrenes  vt  C  H24  hydrocarbons.  The 
optical  properties  of  the  terpenes  are  in  close  accordance  with  what 
may  be  expected  from  a  compound  in  which  one  pair  of  carbon-atoms 
is  double-linked ;  those  of  the  citrenes  indicate  two  pairs ;  while 
camphene  has  a  slightly  slower  specific  refraction  and  dispersion, 
however,  than  a  terpene.  The  cedrenes  appear  to  be  strictly  poly- 
meric with  the  terpenes  from  an  optical  point  of  view. 

The  optical  properties  of  caoutchouc  were  also  examined.  Its 
principal  constituent  resembles  the  citrenes  ;  so  also  does  the  liquid 
hydrocarbon,  CioHig,  that  is  produced  by  its  dry  distilhition. 
Isoprene,  CaHg,  also,  must  have  two  pairs  of  its  carbon-atoms  double- 
linked,  a  result  which  agrees  with  Tilden's  conclusions  from  its 
chemical  properties. 
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Armstrong's  cymhydrene,  CioH-..,,,  Atkinson's  menthene,  C^His, 
citrene,  CioHis,  and  cymene,  C'loHu,  form  a  series  :  the  tirst  being  a 
saturated  compound,  and  the  others  having  respectively  one,  two  and 
three  pairs  of  carbon-atoms  double-linked. 
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DXSCDSSION. 

Prof.  TiLDEN  asked  whetlier  Dr.  Gladstone  had  made  any  special 
attempt  to  determine  the  composition  of  the  cedrenes  ;  they  were 
commonly  regarded  as  C15H24  hydrocarbons,  but  the  difference  in  com- 
position between  Ci.Hii  and  C15H26  was  so  slight  that  it  was  conceivable 
that  the  cedrenes  were  in  reality  homologues  of  the  terpenes. 

Dr.  Gladstone  said  that  this  suggestion  was  novel  to  him. 

Dr.  Armstrong  thought  that  while  Dr.  Gladstone's  observations 
agreed  with,  the  chemical  evidence  in  assigning  the  terpenes  to  a  posi- 
tion intermediate  between  the  camphenes  and  citrenes,  the  chemical 
evidence  did  not  harmonise  with  the  assumption  that  the  terpenes 
contained  only  a  single  pair  of  "  double  linked  "  carbon-atoms  ;  in  this 
respect  the  terpenes  and  citrenes  must  be  classed  togetlier.  In  point 
of  fact  the  CioHie  hydrocarbons  manifest  peculiarities  which  at  present 
do  not  admit  of  satisfactory  representation  by  a  symbolic  expression. 

62.  "  The  Formation  and  Destruction  of  Nitrates  and  Xitrites  in 
Artificial  Solutions  and  in  River  and  Well  Waters."  By  J.  M.  H 
Munro,  D.Sc. 

Most  of  the  experiments  recorded  in  this  paper  were  made  in  the  years 
1883  and  188-4,  the  method  followed  being  that  adopted  by  R.  Waring- 
ton  and  described  in  his  Second  Report  on  Nitrification  (1879). 

Many  of  the  general  conditions  of  nitrification,  as  stated  by 
Schloesing  and  Muntz,  and  bj^  Wariugtou,  have  been  confirmed. 
For  example,  in  no  case  has  nitrification  occurred  in  a  solution 
sterilised  by  boiling  after  being  seeded  with  soil  and  left  unopened 
until  tested  after  an  interval  of  as  much  as  three  years.  Mercuric 
chloride,  lead  acetate  and  chloroform  are  all  equally  fatal  to  nitrifi- 
cation. As  an  instance  of  the  slowness  of  the  process  in  some  ca.ses, 
a  solution  of  2  grams  per  litre  of  ammonium  chloride  seeded  with 
2  grams  of  soil  commenced  nitrifying  only  after  an  incubation  of 
three  months,  and  required  two  years  and  ten  months  for  complete 
nitrification  ;  but  when  a  fresh  solution  of  1  gram  per  litre  of  ammo- 
nium chloride  was  added  bodily  to  this  nitrified  solution,  it  com- 
menced to  nitrify  after  an  incubation  of  only  five  days. 

Amongst  nitrogenous  bodies  other  than  ammonium  salts,  ethyl- 
amine  htjdrocJdoride,  gelatin,  ■pota-isitcm  and  amvwniutn  tliiocyanate 
and  urea  are  all  easily  susceptible  of  complete  niti'itication  in  contact 
with  soil.  In  all  these  cases  ammonia  is  first  formed,  and  nitrite 
appears  at  a  subsequent  stage,  finally  passing  into  nitrate.  Thiourea 
has  resisted  repeated  attempts  to  nitrify  it. 

Several  experiments  are   cited    to  show    that    the    organic    carbon 
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required  in  a  solution  prepared  for  nitrification  is  infi.nitesimal  in  pro- 
portion to  tlie  quantity  of  ammonium  salt  nitrified.  Thus  63  mgrms. 
ammonium  chloride  have  been  completely  nitrified  to  nitrite  without 
any  added  organic  carbon.  When  an  alkaline  tartrate  or  any  similar 
organic  matter  is  included  in  a  solution  prepared  for  nitrification  (as 
has  been  the  case  in  all  published  experiments),  it  delays  nitrification, 
and  even  brings  about  a  destruction  of  any  nitrate  that  may  pre- 
exist in  the  solution  unless  all  other  germs  than  those  of  the  nitrifying 
organism  are  rigorously  included.  It  does  this  because  it  encourages 
a  growth,  of  denitrifying  bacteria,  the  germs  of  which  exist  in  the  air, 
in  soil,  in  natural  waters  and  generally  even  in  the  few  drops  of 
nitrifying  solution  employed  as  seed.  Until  these  bacteria  have  run 
their  course  and  died,  nitrification  does  not  commence,  and  hence 
there  is  a  period  of  apparent  incubation  even  in  solutions  otherwise 
ready  for  immediate  nitrification.  By  using  soil  as  seed  and  ex- 
cluding all  other  added  organic  matter,  a  first  solution  of  ammonium 
chloride  may  be  caused  to  commence  nitrifying  in  three  or  four  days  ; 
if  after  nitrification  this  is  poured  off  and  replaced  by  a  second  solu- 
tion, nitrification  commences  in  24  hours  ;  and  a  third  solution  employed 
in  a  similar  manner  may  (under  favourable  circumstances)  be  seen 
to  have  commenced  nitrifying  in  seven  hours. 

Well  and  river  waters,  since  they  contain  organic  matter  not  fer- 
mentible  by  denitrifying  bacteria,  form  suitable  media  for  the  study 
of  nitrification.  The  salifiable  base  (calcium  carbonate)  and  the 
traces  of  necessary  minerals  are  also  present  in  suitable  proportions 
and  in  such  a  form  as  not  to  interfere  with  the  perfect  transparency 
of  the  solutions.  Suck  waters,  boiled  and  filtered  and  seeded  with  a 
little  soil,  or  a  few  drops  of  a  nitrifying  solution,  will  nitrify  added 
ammonium  cbloride  to  the  full  saturating  capacity  of  the  calcium 
carbonate  contained  in  them.  The  process  usually  takes  30 — 40  days 
at  the  ordinary  temperature. 

The  question  as  to  ho^v  far  these  natural  waters  contain  the 
nitrifying  organism  independently  of  added  soil  has  also  been  care- 
fully tested.  A  suitable  quantity  of  ammonium  chloride  solution 
(5  c.c.  =  5  mgrm.  NH3)  is  boiled  in  a  sterilised  flask  plugged  with 
cotton-wool ;  on  cooling,  the  plug  is  removed  for  a  moment  while  the 
flask  is  half  filled  with  the  water  to  be  examined.  A  cap  of  paper  is 
then  tied  over  the  flask,  which  is  placed  in  a  warm  place  (not  over  85°F.) 
for  18 — 30  days  and  then  opened  and  tested.  If  the  water  possess 
any  nitrifying  power  some  nitrite  will  almost  certainly  be  found  at  the 
end  of  this  period  by  the  metaphenylenediamine  test.  Eleven  waters 
tested  in  this  way  were  found  to  possess  nitrifying  powers  in  di3"erent 
degrees :  they  inclnded  river- water,  seven  well-waters,  water  from 
a  coal-pit  level,  rain-water  from  a  brick  cistern  and  water  from  the 
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Bristol  "Waterworks  Company's  main.  The  wells  with  sewage  con- 
tamination, present  and  past,  niti-ified  readily :  probably  because  the 
nitrifying  organism  has  already  undergone  a  period  of  incubation 
and  is  in  full  , activity.  River  water  commences  nitrifying  after 
9  days,  and  finishes  on  the  46th  day,  nitrite  being  present  as  late  as 
the  42nd  day.  The  addition  of  1  per  cent,  of  soil  hastens  the  process 
and  lessens  the  production  of  nitrite.  The  only  water  which  failed 
to  produce  nitrification  after  an  incubation  of  18  days  at  80 — 85°F. 
was  rain-water  caught  from  the  clouds  in  a  sterilised  beaker  and 
added  to  boiled  well-water.  Well-water  will  produce  a  purely  nitrous 
or  a  purely  nitric  fermentation,  according  to  circumstances,  and  the 
nitrite  may  persist  for  at  least  two  years  without  further  oxidation. 
The  nitrifying  power  of  a  well-water  is  not  removed  by  filtration 
through  Swedish  paper,  and  is  even  increased  by  filtration  through  a 
charcoal  filter  in  common  use.  The  waters  remain  practically  clear 
throughout,  and  the  deposit  is  extremely  slight ;  as  they  encourage 
the  growth  of  the  nitrifying  organism  almost  exclusively  (in  the 
dark)  they  are  probably  well  suited  for  microscopic  observation  of 
this  organism. 

Denitrification. — An  alkaline  tartrate,  acetate,  or  oxalate,  sugar, 
glycerol,  or  in  fact  any  fermentible  organic  matter,  if  added  to  well- 
water,  produces  a  bacterial  reduction  or  destruction  of  the  nitrate 
pre-existing  in  the  water.  The  tartrate,  acetate,  or  oxalate  is  de- 
sti'oyed  with  formation  of  an  alkaline  carbonate.  The  water  becomes 
opalescent  in  3 — 4  days,  and  consistently  with  this  a  trace  of  nitrite 
is  found.  In  a  few  more  days  all  the  nitrate  may  be  reduced  to 
nitrite.  In  good  waters  the  reduction  may  go  no  further.  In 
many  polluted  waters,  the  nitrate  and  nitrite  are  totally  destroyed, 
nitrogen  gas  being  evolved.  The  same  effect  is  produced  by  the 
addition  of  a  few  drops  of  sewage  to  the  water,  I'f  the  water  contain , 
any  fermentible  organic  matter.  Even  salicylic  acid  and  phenol  lend^j 
themselves  to  this  reduction,  although  they  are  fatal  tO' nitrification. 
MM.  Gayon  and  Dupetit,  in  a  memoir  published  since  this  paper  was 
in  MSS.,  have  examined  this  phenomenon  in  great  detail  by  the 
culture  of  the  denitrifying  bacteria  in  highly  artificial  solutions.  The 
bacteria  which  effect  the  reduction  to  nitrite  in  presence  of  organic- 
matter  are  common  in  the  air,  waters  and  soil.  Those  which  destroy 
the  nitrate  or  nitrite  with  evolution  of  nitrogen  gas  were  obtained  by^ 
MM.  Gayon  and  Dupetit  from  sewage. 

63.  "  Water  of   Crystallisation."     By  W.  W.  J.  Nicol,  M.A.,  D.Sc.,i 
F.R.S.E. 

The  paper  is  a    reply    to   Professor   Pickering's  criticism  of    the 
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author's  experiment  on  the  molecular  volumes  of  salts  in  solution. 
'(Trans.,  1886,  411 — 432.)  The  author  maintains  the  accuracy  of  his 
experiments  and  of  the  conclusions  derived  from  them,  which  are 
that  when  a  salt  is  dissolved  water  of  crystallisation  is  indis- 
tinguishable from  solvent  water,  both  having  the  same  volume  ;  and 
that  water  of  constitution  has  in  solution  a  volume  markedly  different 
from  that  of  solvent  water.  Hence  it  seems  certain  that  water  of 
crystallisation  does  not  exist  in  solution,  but  that  the  whole  of  the 
water  present  is  in  the  same  relation  to  the  salt,  no  hydrate  definite 
or  indefinite  existing  in  solution.  This  is  supported  by  experiments 
on  supersaturation,  the  author  having  prepared  supersaturated  solu- 
tions from  dehydrated  salt  and  cold  water :  the  salt  dissolviftg  with 
'<}volution  of  heat  but  without  the  formation  of  a  hydrate. 

Discussion. 

Mr.  Pickering  said  that  he  did  not  wish  for  one  taomerit  to  call  in 
^question  Dr.  Nicol's  results,  and  he  even  agreed  with  him  so  far  as  to 
■admit  that  the  work  showed  no  difference  between  combined  water  and 
water  of  solution  ;  but  this  was  a  very  different  thing  to  saying  that  it 
proved  that  no  water  was  combined  with  the  salt.  He  had  ample 
reason  for  considering  that  this  was  a  case  in  which  negative  evidence 
proved  nothing. 

He  considered  that  Dr.  Nicol's  experiments  On  the  magnesium  sul- 
phates afforded  the  strongest  evidence  which  we  have  of  one  of  the 
water  molecules  contained  in  them  being  different  from  the  rest.  At 
the  same  time  he  thought  that  that  evidence  was  far  too  slight  to 
warrant  any  positive  conclusion  being  drawn  ;  and  even  if  it  proved 
that  such  a  difference  did  exist,  it  would  not  prove  that  this  one  mole- 
cule was  so-called  constitutional  water.  A  discussion  of  the  thernial 
phenomena  attending  dissolution  would  open  the  whole  question  of 
the  natui'e  of  solution,  into  which  it  was  impossible  then  to  enter. 
Although  Mr.  Pickering  could  not  accept  Dr.  Nicol's  theory  of  solu- 
tion, he  by  no  means  adhered  to  what  is  ordinarily  understood  by  the 
"  hydrate  theory."  It  was  impossible  he  thought  to  draw  any  general 
conclusions  as  to  the  nature  of  solution  from  the  behaviour  of  one  of 
the  most  exceptional  salts  which  we  know,  sodium  sulphate. 

Dr.  NicoL  said  that  he  was  glad  to  hear  that  Mr.  Pickering  had  no 
wish  to  call  in  questioti  the  accuracy  of  his  results,  for  that  was  not 
the  impression  to  be  gsLthered  from  Mr.  Pickering's  paper.  As  to 
negative  evidence  proving  nothing,  he  thought  that  it  should  have  at 
least  as  much  weight  as  an  affirmative  statement,  unsupported  by  aiiy 
evidence  other  perhaps  than  the  colour  of  cobalt  and  copper  chlorides. 
In  using  the  term  constiliutional  water,'  he  had  no  intention  of  6om- 
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mitting  himself  to  more  than  the  statement  that  one  water  molecule 
was  differently  related  to  the  salt  in  solution  from  the  remainder  of 
the  water.  With  regard  to  the  dissolution  of  a  dehydrated  salt  without 
the  intermediate  formation  of  a  hydrate,  he  had  used  sodium  sul- 
phate as  the  most  convenient,  but  had  performed  similar  experiments 
with  sodium  thiosulphate,  magnesium  sulphate  and  other  salts.  He 
was  of  the  opinion  that  such  experiments  arc  conclusive  evidence 
against  the  existence  in  solution  of  hydrates  of  these  salts. 

Dr.  Armstrong  called  attention  to  T.  Thomson's  recent  observations 
on  the  supposed  division  of  the  water  between  two  bodies  in  solution 
(J.pr.  CJiem.,  1885,  32,  211  ;  Chem.  Soc.  Abs.,  1886,  12). 

64.  "  A  Method  of  investigating  the  constitution  of  Azo-,  Diazo- 
and  analogous  Compounds."  By  R.  Meldola,  F.R.S.,  and  F.  W. 
Streatfeild. 

The  method  described  consists  in  displacing  the  hydrogen  in  such 
compounds  by  alkyl  radicles  and  then  decomposing  by  heating  with 
acids  or  by  complete  reduction.  The  compound  described  in  the 
present  paper  is  paradinitrodiazoamidobenzene  obtained  by  treating 
paranitraniline  dissolved  in  chlorhydric  acid  with  the  necessary 
quantity  of  sodium  nitrite.  The  formula  of  this  substance  is  that  of 
a  true  diazoamidoazo-compound,  viz.,  X02"C6H4']Sr2"XH'C6H4-N02.  On 
reduction  by  tin  and  hydrochloric  acid  it  gives  only  paraphenylene- 
diamine.  It  is  a  strongly  acid  substance,  the  H  of  the  •  Nj.NH* 
group  being  displaceable  by  metals  with  the  formation  of  crystalline 
salts.  It  is  remarkably  stable  in  the  presence  of  alkalis,  but  is 
decomposed  on  heating  with  acids.  Its  differs  from  other  diazoamido- 
compounds,  however,  in  not  furnishing  a  phenol  as  a  product  of 
decomposition  by  acids.  With  dilute  sulphuric  acid  it  gives  para- 
nitraniline and  a  tarry  substance,  and  with  chlorhydric  acid,  para- 
nitraniline and  paranitrochlorbeuzene  : — 

NO,-aH,-No-NH-CoH4-N02  +  HCl  =  N^  +  NO.-CcH.Cl 

+  NO^-CeHi-NHj. 

By  acting  with  ethyl  iodide  upon  the  sodium  salt  the  ethyl-deriva- 
tive, NOo-C6H4-X3-X(CoH5)aH4-N02.  is  obtained.  The  original  sub- 
stance forms  small  yellow  needles,  melting  with  decomposition  at  223°. 
The  ethyl- derivative  melts  at  191 — 192°.  The  last  compound  does 
not  form  salts  ;  it  is  decomposed  by  dilute  sulphuric  acid  into  ethyl 
paranitraniline  and  resinous  products,  and  by  chlorhydric  acid  into 
paranitrochlorobenzene  and  ethylparanitraniline.  The  ethylpara- 
nitraniline  forms  a  nitroso-derivative  (m.  p.  119"5°),  which  is  described 
in  the  paper.     The  authors  point  out  that  the  decomposition  of  the 
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ethyl-derivative  into  ethylnitraniline  and  nitrochlorbenzene  is  conclu- 
sive evidence  against  the  symmetrical  formulas — 

NOa-CeH^-N— N-CeHi-NOo ;  N-Q.-CeHi-N— N-CeH^'NOa, 

\/  \y 

for  this  compound   and   the    original  substance.      They  propose    to 
extend  the  investigation  to  other  diazo-,  azo-  and  oxyazo-compounds. 

65.  "  The  Estimation  of  free  Oxygen  in  Water."  By  Miss  K.  I. 
Williams  and  Professor  W.  Ramsay. 

The  authors  have  instituted  a  comparison  of  Schiitzenberger's 
methods  of  estimating  free  oxygen  in  water  with  each  other  and  with 
the  gasometric  method  with  favourable  results.  Schiitzenberger's  first 
method,  which  consists  in  adding  sodium  hyposulphite  to  a  measured 
quantity  of  water,  using  indigo-carmiue  as  an  indicatoi",  is  stated  by 
him  to  estimate  only  half  the  amount  of  free  oxygen ;  his  second 
method  in  which  water  containing  free  oxygen  is  added  to  indigo- 
white,  turning  it  blue,  and  the  amount  of  oxidised  indigo-white  is 
estimated  by  hyposulphite,  was  regarded  by  him  as  the  only  accurate 
one.  The  authors  disprove  the  assertion,  and  show  that  there  is  a 
preliminary  stage  in  the  first  process  when  colour  disappears;  but 
that  on  standing  for  some  time  a  blue  colour  appears,  to  destroy 
which  permanently  requii-es  such  an  addition  of  hyposulphite  as  to 
make  the  total  amount  equal  to  that  employed  in  operating  according 
to  the  second  method.  The  proportion  of  hyposulphite  used  during 
the  first  stage  of  Method  I  to  the  total  amount  used  is  3  to  5 ;  but 
they  believe  that  this  proportion  was  conditioned  by  the  temperature 
and  dilution  prevailing  during  the  experiments.  It  is  also  shown 
that  hyposulphite  of  soda  reacts  to  some  extent  with  hydrogen 
dioxide,  thus  negativing  the  statements  of  Schiitzenberger's  of 
Konig. 

Q6.  "  Note  as  to  the  Existence  of  an  allotropic  modification  of 
Nitrogen."     By  Miss  K.  I.  Williams  and  Professor  Ramsay. 

Attention  was  some  time  ago  directed  to  the  existence  of  an  allotropic 
modification  of  nitrogen  by  Mr.  J.  Stillingfleet  Johnson,  who  stated 
that  an  ac  five  modification  of  this  element  could  be  prepared  by  heating 
a  mixture  of  potassium  nitrite  and  ammonium  chloride  solutions  ;  and 
that  on  passing  the  evolved  gas  over  heated  platinum  sponge  along 
with  hydrogen,  ammonia  was  formed.  The  support  lately  given  to 
this  statement  by  the  experiments  of  Professors  J.  J.  Thomson  and 
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Thrclfall  lias  suggested  the  propriety  of  testing  Johnson's  state- 
ments by  further  experiments  ;  the  results,  howevei',  have  been  nega- 
tive. The  hydrogen  used  in  the  experiments  was  prepared  by  the 
action  of  chlorhydric  acid  on  granulated  zinc.  It  was  collected  in  a 
gasholder  and  dried  by  passing  it  fii'st  through  sulphuric  acid  and 
then  over  phosphoric  anh3-dride.  In  preparing  the  nitrogen,  85  grams 
of  potassium  nitrite  was  dissolved  in  distilled  water  and  added  to  a 
solution  of  5S'4<  grams  of  ammonium  chloride ;  some  ammonia  and 
then  some  crystals  of  cupric  chloride  were  introduced.  On  the  addi- 
tion of  a  sufficient  proportion  of  this  latter  compound  a  steady  stream 
of  gas  came  ofE  and  was  collected  in  a  gasholder.  In  order  to  dry  it  and 
remove  any  oxides  of  nitrogen  or  ammonia  present  in  the  gas,  it  was 
first  passed  through  a  tube  containing  pumice-stone  soaked  in  an 
acid  solution  of  ferrous  sulphate,  next  through  a  wash-bottle  partly 
filled  with  sulphuric  acid,  over  pumice-stone  soaked  with  Nessler's 
reao-ent,  then  over  pumice-stone  soaked  with  sulphuric  acid,  and 
then  through  a  tube  filled  with  phosphoric  anhydride.  At  this 
point  the  two  streams  of  gas  were  brought  together  by  a  X-tube,  and 
the  mixture  passed  over  heated  platinum  sponge  into  bulbs  containing 
chlorhydric  acid.  At  the  end  of  each  experiment  the  contents  of  the 
bulbs  was  washed  into  an  evaporating  basin  and  evaporated  over  a 
water-bath ;  the  residue  was  then  dissolved  in  distilled  water  and 
tested  for  ammonia  with  Nessler's  reagent. 

The  first  experiment  was  made  with  about  4"38  litres  of  nitrogen 
prepared  at  a  temperature  of  about  100° ;  the  result  being  that  the 
Nessler's  reagent  was  coloured  merely  a  faint  yellow.  In  a  second 
experiment,  the  nitrogen  used  was  evolved  at  first  from  the  mixed 
solution  by  external  application  of  heat,  but  on  adding  more  cupric 
chloride  the  reaction  went  on  alone  and  the  temperature  was  lower 
than  in  the  first  experiment.  To  get  accurate  results  the  capacity 
of  the  nitrogen  gasholder  was  gauged ;  when  full  of  water  it  con- 
tained 8'481  litres,  equal  to  77031  litres  at  0°  C.  and  760  mm. 
After  using  the  whole  of  this  nitrogen,  at  the  end  of  the  experiment 
the  same  tint  was  obtained  as  that  given  by  I'lO  c.c.  of  ammonium 
chloride  solution  in  100  c.c.  of  distilled  water  with  Xessler's  reagent, 
1  c.c.  of  the  ammonium  chloride  containing  0"00019107  gram  XH^Cl 
or  O'OOOOS  gram  IST.  Therefore  the  amount  of  "active  nitrogen" 
was  only  0"00005.5  gram  in  the  7" 7031  litres. 

To  obtain  better  results,  if  possible,  dnring  the  preparation  of  the 
next  o-asholder  full  of  nitrogen,  the  flask  from  which  it  was  evolved 
was  carefully  kept  below  50°  C,  the  temperature  being  watched  by 
means  of  a  thermometer  placed  in  the  cork  of  the  flask.  In  this  case 
the  ammonia  formed  produced  the  same  tint  with  Xessler's  reagent  as 
that  given  by  1'14  c.c.  of  the  standard  ammonium  chloride  solution. 


])VOving  tbe  presence  of  only  O'OOOOo?  gram  "  active  nitrogen  "  in 
7-7031  litres.  It  is  evident,  therefore,  that  these  experiments  fail  to 
corroborate  Mr.  Johnson's  results. 

67.  "The  Presence  of  a  reducing  agent,  probably  Hydrogen  Per- 
oxide, in  Natural  Water."     By  Professor  Ramsay. 

Distilled  water,  as  well  as  ordinary  tap  water,  has  a  reducing 
action  on  potassium  permanganate.  The  amount  of  the  reducing 
agent  is  increased  by  evaporation,  even  Avhen  all  possibility  of  con- 
tamination with  solid  organic  impurity  is  excluded.  The  amount  of 
redaction  is  far  too  great  to  be  ascribed  to  the  nitrites  present  in  the 
water.  The  experiments  described  in  the  paper  show  under  what 
circumstances  and  to  what  extent  this  substance — which  is  probably 
hydi'ogen  dioxide — is  produced.  If  this  supposition  be  correct  and 
the  active  substance  in  natural  water  be  really  hydrogen  peroxide,  it 
becomes  of  importance  to  ascertain  its  action  on  organic  impurities 
contained  in  many  natural  waters.  Experiments  were  therefore 
made  quantitatively  on  the  action  of  dilute  solutions  of  peroxide  of 
hydrogen  on  urea,  and  it  was  found  that  the  urea  is  slowly  oxidised 
on  standing;  the  rate  of  this  action  has  also  been  measured.  (Comp. 
H.  B.  Dixon,  Chem.  Soc.  Trans.,  1886,  p.  108.) 

68.  "  Evaporation  and  Dissociation.  Part  IV.  A  Study  of  the 
thermal  properties  of  Acetic  Acid."  By  W.  Ramsay,  Ph.D.,  and 
Sydney  Young,  D.Sc. 

This  paper  contains  a  record  of  measurements  of  the  relative 
density  of  liquid  acetic  acid  at  IS'll"  (water  at  4°  =  I'D),  the  number 
obtained  being  1 '05682  ;  its  expansion  up  to  a  temperature  of  280°, 
at  which  the  volume  of  1  gram  is  l"ol72  c.c.  ;  its  vapour-pressures, 
which  reach  24600  mm.  at  280°  ;  and  the  density  of  its  saturated  and 
unsaturated  vapour  at  different  temperatures  and  pressures.  The 
minimum  value  of  the  density  of  the  saturated  vapour  is  at  150°, 
and  is  equal  to  50-06  (H  =  TO)  ;   it  increases  both  with  rise  and  with 

fall  of  temperature.      The  values  of  -^  have  also  been  calculated,  and 

from  them  and  from  the  other  data  the  heats  of  vaporisation  have 
lieen  deduced.  Here,  again,  thei'e  is  a  maximum  value  at  110-6°;  the 
latent  heat  at  this  point  is  92-8  C,  and  decreases  both  with  rise  and 
fall  of  temperature.  Diagrams  are  appended  contrasting  the  be- 
haviour of  acetic  acid  with  that  of  alcohol  and  of  ether. 

69.  "Note  on  the  Vapour-densities  of  Chloral  Ethyl- Alcoholate." 
By  William  Ramsay,  Ph.D.,  and  Sydney  Toung,  D.Sc. 

This  paper  contains  an  account  of   determinations  of  the  densities 
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of  tlie  saturated  and  unsaturated  vapour  of  chloral  ethyl-alcoholate. 
Tlie  amount  of  dissociation  is  always  very  great,  the  percentage 
number  of  molecules  decomposed  being  never  less  than  75.  Owing 
to  the  very  small  variation  of  vapour-density  under  different  condi- 
tions of  pressure  and  temperature,  to  the  impossibility  of  ol)taining 
very  concordant  results  with  such  a  substance,  and  to  the  fact, 
noticed  to  a  smaller  extent  with  acetic  acid,  that  on  decreasing  the 
volume  condensation  begins  before  the  pressure  has  reached  its 
maximum,  it  is  impossible  to  draw  any  very  definite  conclusion  re- 
garding the  relation  of  the  density  of  the  saturated  vapour  of  this 
body  to  the  temperature,  but  it  may  be  stated  that  a  rise  in  the 
density  of  the  saturated  vapour  with  fall  of  temperature  could  not  be 
detected.  The  density  of  the  unsaturated  vapour  diminishes  Avith 
rise  of  temperature  at  constant  pressure,  and  with  fall  of  pressure  at 
constant  temperature. 

70.  "  The  Xature  of  Liquids  as  shown  by  a  study  of  the  thermal 
properties  of  stable  and  of  dissociable  Bodies."  By  "William 
Ramsay,  Ph.D.,  and  Sydney  Young,  D.Sc. 

After  Deville  advanced  the  theory  of  dissociation,  its  opponents 
endeavoured  to  explain  the  abnormality  of  the  vapour-density  of 
unstable  bodies  by  ascribing  it  to  a  deviation  from  Avogadro's  law 
supposed  to  occur  in  many  liquids  at  temperatures  and  pressures  near 
their  condensation  points.  Xo  complete  research  having  been  made 
to  compare  the  behaviour  of  stable  and  of  dissociable  bodies  in  this 
respect,  the  authors  have  investigated  the  thermal  properties  of 
alcohol,  ether,  acetic  acid  and  chloral  alcoholate.  In  all  cases,  they 
have  found  abnormality  at  high  pressures.  But  whei-eas  with 
alcohol  and  with  ether  the  density  of  the  saturated  vapour  becomes 
and  remains  normal  below  certain  temperatures,  with  acetic  acid  the 
density  when  at  its  lowest  is  abnormally  high  and  increases  with  fall 
as  well  as  with  rise  of  temperature.  The  two  theories  alluded  to 
above,  by  which  attempts  have  been  made  to  explain  this  abnormal 
density,  are  (1)  that  the  gaseous  molecules  exercising  attraction  on 
one  another  are  thereby  drawn  closer  together,  and  ("J)  that  gaseous 
molecules  combine  to  form  more  complex  molecules  such  as  are  by 
many  supposed  to  exist  in  liquids.  It  appears  to  the  authors  incon- 
ceivable that  this  effect  should  be  produced  by  the  same  cause  under 
conditions  so  totally  different :  for  at  low"  temperatures  the  stability 
of  a  saturated  vapour  is  greater  while  the  molecules  are  necessarily 
further  apart ;  and  at  high  temperatures,  owing  to  the  high  pressure, 
the  molecules  are  in  closer  proximity,  while  the  .stability  is  necessarily 
decreased.     With  acetic  acid,  it   appears   therefore  that  the  abnor- 
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mality  at  high  temperatures  is  due  to  a  physical  cause,  conimou  to  all 
liquids,  but  at  low  temperatures  must  be  ascribed  to  some  sort  of 
chemical  com.bination  between  the  gaseous  molecules. 

71.  "  The  Electromotive  Forces  developed  during  the  combination 
of  Cadmium  and  Iodine  in  Presence  of  Water."  By  A.  P.  Laurie, 
B.A.,  B.Sc. 

The  author  has  determined  by  means  of  a  Thomson  electrometer 
the  electromotive  forces  of  cells  consisting  of  a  cadmium  and  a 
platinum  plate  immersed  in  a  solution  of  cadmium  iodide  containing 
free  iodine.  In  one  set  of  experiments,  the  ainount  of  cadmium 
iodide  in  solution  was  constant  and  the  amount  of  iodine  was  varied  ; 
in  another  the  amount  of  cadmium  iodide  varied,  the  solution  being 
in  each  case  saturated  with  iodine ;  in  a  third,  a  constant  amount  of 
iodine,  but  varying  amounts  of  cadmium  iodide  were  used.  The 
result  of  the  experiments  is  to  show  that  if  cadmium  and  water 
containing  cadmium  iodide  and  free  iodine  are  brought  toge- 
ther, a  considerable  electromotive  force  is  developed,  which  steadily 
falls.  This  depends  on  the  facts  (1)  that  as  the  free  iodine 
is  diminished,  the  electromotive  force  falls  gradually  at  first,  but 
more  rapidly  the  less  iodine  there  is  present ;  (2)  that  as  the  cadmium 
iodide  solution  increases  in  strength,  the  electromotive  force  falls  ofF 
very  rapidly  while  very  small  quantities  of  the  salt  are  present  but 
more  and  more  slowly  as  the  amount  of  salt  present  becomes  con- 
siderable. In  both  cases  the  change  may  be  represented  by  a  con- 
tinuous curve.     The  actual  values  are  given  in  the  paper. 

72.  "Detection  and  Estimation  of  Iodine,  Bi-omine  and  Chlorine." 
By  M.  Dechan. 

To  separate  iodine  from  a  mixture  of  chloride,  bromide  and  iodide, 
the  author  distils  with  a  concentrated  solution  of  potassium  bichro- 
mate (40  grams  KaCroO;  to  100  c.c.  water)  ;  on  repeating  the  distilla- 
tion, after  adding  a  small  quantity  of  sulphuric  acid,  the  bromine 
only  passes  over,  provided  that  the  solution  be  not  too  concen- 
trated. The  apparatus  is  therefore  so  arranged  that  by  means  of  a 
stopcock  funnel  water  may  be  added  whenever  necessary.  The  fol- 
lowing results  are  quoted  :  — 


Iodine. 

Bromine. 

Chlorine. 

Taken. 

Found. 

Taken. 

Found. 

Taken. 

Found. 

0  -01443 
0  -0288 
0  0576 

0  -01441 
0  -02833 
0  -05628 

0-0126 
0  -0252 
0-0504 

0-01254 
0-0250 
0  -05009 

0-0123       1     0-0122 
0  -056                   — 
0-194                  — 
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73.  ''Tlic  Analysis  of  Alloys  and  Minerals  containing  the  luavy 
Metals,  Selenium,  Tellurium,  ttc."     By  Thomas  Bayley. 

The  metals  precipitahle  as  sulphides  are  commonly  divided  into  the 
two  groups  of  those  forming  sulphides  insoluble  in  alkaline  sulphides, 
and  those  whose  sulphides  are  soluble;  the  method  of  extraction 
with  an  alkaline  sulphide  is  often  applied  in  qualitative  but  less 
often  in  quantitative  analysis,  owing  to  the  difficulty  of  completely 
removing  the  soluble  sulphides  when  once  they  have  been  precipitated 
in  admixture  with  the  other  sulphides.  Instead  of  precipitating  both 
classes  together,  it  is  better,  the  author  finds,  to  prevent  the  precipi- 
tation of  the  thio-salt  forming  elements  altogether,  experience  having 
shown  that  the  process  conducted  on  this  principle  is  at  once  accurate 
and  very  easy  of  execution.  The  process  recommended  consists  in 
passing  sulphuretted  hydrogen  into  a  boiling  solution  containing  the 
substance  together  with  citric  and  tartaric  acids  and  caustic  soda. 
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Sydney,  IST.S.  Wales;  Walter  Leach,  27,  St.  Andrew's  Place, 
Bradford;  Hugh  O'Donaghue  Macan,  B.A.,  Park  Villa,  St.  Leonard's 
Road,  Exeter ;  James  B.  L.  Mackay,  Trinity  College,  I\Ielbourne ; 
James  B.  Mackintosh,  School  of  Mines,  New  Tork ;  Edward  Lloyd 
Marks,  Melbourne ;  Mu  N.  A.  F.  Moos,  Poona,  India ;  Herbert 
Pilkington,  Tipton  Green  Furnaces,  Tipton ;  L.  S.  M.  Pyke,  Devon- 
shire Place  House,  Regent's  Park,  N.W. ;  Edwin  Guayle,  Glebe  Point, 
Sydney ;  James  Schleselman,  Dundee  ;  Harry  Silvester,  Roskhedyn, 
Broughton,  Wrexham ;  Joseph  Stapleton,  3,  Lower  Sackville  Street, 
Dublin  ;  Alfred  Hughes  Twining,  Salcombe,  Knightsbridge,  Devon ; 
Arthur  Turner,  The  Limes,  Aylesbury;  William  Walker,  Junr., 
Saltburn-by-the-Sea  ;  Reginald  Williams,  The  Green,  Norton,  Stock- 
ton-on-Tees. 

The  following  papers  were  read  : 

S6.*  "The  Action  of  Chlorosulphonic  Acid  on  Naphthalene-a-  and 
/3-Sulphonic  Acids."  By  Henry  E.  Ai'mstrong  and  W.  P.  Wynne, 
B.Sc. 

*  Communications  86  to  91  are  Kos.  1  to  6  from  the  Chemical  Department  of 
the  City  and  Guilds  of  London  Institute  Centi-al  Institution,  South  Kensington. 
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The  investigation  recorded  in  this  paper  is  an  extension  of  that  of 
Armstrong  and  Graham  on  the  action  of  sulphuric  acid  on  naphtha- 
lene (Trans.,  1881,  133;  Ber.,  1882,  204).  The  separation  of  the 
products  of  the  action  of  sulphuric  acid  proving  a  matter  of  great 
difficulty,  it  was  judged  expedient  to  postpone  their  study  until 
further  knowledge  of  the  naphthalenedisulphonic  acids  had  been 
ohtained,  and  with  this  end  in  view  such  acids  have  been  prepared  by 
reactions  in  which  the  possibility  of  secondary  changes  taking  place, 
such  as  readily  occur  on  heating  with  sulphuric  acid,  is  reduced  to  a 
minimum. 

When  naphthalene  and  SO3HCI  react  in  the  proportion  of  molecule 
to  molecule,  naphthalene-a-sulphonic  acid  is  alone  produced  ;  it  is 
therefore  only  necessary  to  use  double  this  proportion  of  chlorc- 
sul phonic  acid,  aud  the  operation  becomes  equivalent  to  that  of 
sulphonating  the  a-monosulphonic  acid.  It  is  desirable  to  add  a  slight 
excess  of  SO3HCI,  as  some  disulphochloride  is  formed;  the  naphtha- 
lene may  be  dissolved  in  CS2,  which  is  subsequently  distilled  off  on 
the  water-bath,  or  the  chlorosulphonic  acid  may  be  added  directly  to 
the  naphthalene.  No  higher  acid  is  formed,  even  when  a  considerable 
excess  of  SO3HCI  is  used,  at  temperatures  not  exceeding  100^.  To 
isolate  the  disulphonic  acid,  the  product  is  neutralised  with  lead 
carbonate,  and  the  di-ied  and  finely  divided  lead  salt  is  exhausted  with 
hot  spirit ;  the  portion  thus  extracted  is  lead  naphthalene-a-sulpho- 
nate  ;  the  residue  consists  of  the  disnlphonate. 

The  acid  thus  pi'e^oared — no  evidence  of  the  presence  of  isomers  has 
been  obtained — differs  from  the  two  disulphonic  acids  of  Ebert  and 
Merz;  its  (sulpho)  chloride  melts  at  181°,  and  on  treatment  with 
PCI5  yields  7-dichloronaphthalene  (Armstrong  and  Graham),  so  that 
the  acid  is  probably  the  a^x^'  modification.  It  may  be  termed 
fl-naplithalenedisulijhonic  acid.  The  lead,  calcium  and  barium  salts 
very  closely  resemble  the  corresponding  salts  of  Ebert  and  Mei^z's 
y3-acid,  which  there  is  reason  to  believe  is  the  symmetrical  or  yS^/S^' 
modification,  dissolving  very  sluggishly  in  water,  and  parting  with 
their  water  of  crystallisation  only  at  a  high  temperature  and  slowly. 
The  potassium  and  sodium  salts  (each  containing  2  mols.  Aq.)  crystallise 
well,  especially  the  latter,  which  forms  glistening  well-defined  plates  ; 
although  easily  soluble  in  water,  they  are  less  soluble  than  the  same 
salts  of  Ebert  and  Merz's  a-acid. 

Naphthalene-? -fi-disidplionic  Acid. — This  acid  appears  to  be  the  sole 
product  of  the  action  of  SO3HCI,  on  potassium  najihthalene-yS-mono- 
sulphonate.  The  chloride  is  added  in  the  proportion  of  3  mols.  to 
1  mol.  of  the  dry  salt,  it  being  advantageous  to  employ  a  considerable 
excess  of  SO3HCI  in  order  to  obtain  a  liquid  product,  and  finally  heat 
is  applied  by  means  of  a  water-bath ;    as  a  rale  it  is  only  necessary 
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to  licat  during  a  few  minutes  to  ensure  the  wliole  of  the- salt  being 
attacked.  More  or  less  sulphochloride  is  formed,  the  amount 
depending  on  the  time  during  which  heating  takes  place.  Water  is 
cautiously  added  to  the  product,  and  the  acid  potassium  sulphate 
which  separates  after  a  time  is  filtered  off ;  the  remaining  dissolved 
sulphate  is  separated  by  evaporating  on  the  water-bath  and  adding- 
spirit  to  the  residue. 

The  hariiim  salt,  CioH6(S03)2Ba  +  4OH2,  and  the  potassium  salt, 
form  granular  masses  very  similar  to  the  corresponding  ^-mono- 
sulphonates  in  appearance  and  solubility ;  the  sodium  salt, 
CioH,;(S03N"a)3*70H2,  forms  long  needles,  very  soluble  in  water.  The 
sulphochloride  is  very  soluble  in  benzene,  but  crystallises  well  from  a 
mixture  of  benzene  and  shale  spirit  in  aggregates  of  short  prisms,  and 
melts  at  128—129°. 

87.  "The  Action  of  Bi^omine  on  (Schaefer's)  Betanaphthol- 
sulphonic  Acid."     By  Henry  E.  Armstrong  and  F.  W.  Streatfeild. 

As  end  product  of  the  action  of  bromine  on  CioH6(OH)*S03K, 
Armstrong-  and  Graham  obtained  a  yellow  salt  of  the  formula 
CioHiBrSOeK,  and  from  the  manner  in  which  it  was  produced 
they  were  led  to  regard  it  as  a  hromoxylnaphtliaquinonesulijlionatej 
CioH4(02)(OBr)'S03K,  rather  than  as  a,  naphthaquino7iehromohydroxij- 
sul;phonate,  CioH3Br(02)(OH)-S03K ;  a  small  quantity  of  a  yellow 
crystalline  body  was  produced  simultaneously  but  was  not  examined. 

The  authors  have  further  studied  these  products.  On  adding 
barium  chloride  to  a  boiling  solution  of  the  potassium  salt,  a  garnet- 
red  salt  crystallised  out,  which  after  dehydration  contained  29-18  per 
cent,  barium,  corresponding  with  the  formula  CloHaBrSOeBa ;  on 
treatment  with  acid  this  is  converted  into  a  yellow  monobarium  salt, 
CCioHiBrS06)2Ba.  The  production  of  these  two  salts  leaves  no  doubt 
that  the  potassium  salt  is  a  naphtJiaquino^iehromohjdroxysulphonate. 

The  yellow  bye-product  is  found  to  be  dibromohydroxynaphtJia- 
quinone,  CioH3Br2(02)'OH. 

The  authors  have  discovered  tetrabromonaphthol  to  be  a  (third) 
product  of  the  action  of  bromine  on  Schaefer's  salt.  They  find  also 
that  it  is  possible  to  prepare  what  appears  to  be  a  tribromonaphthol- 
sulphonate  by  the  action  of  bromine  on  potassium  betanaphthol- 
sulphonate  dissolved  in  boiling  muriatic  acid.  By  oxidation  of 
Schaefer's  acid  they  have  obtained  a  sulpho-acid — probably  ^-sulpho- 
phthalic  acid  :  the  expeinments  were  made  before  the  publication  of 
those  of  Graebe  and  Ree,  and  it  remains  to  identify  the  oxidation 
product  with  the  /3- sulpho-acid  described  by  these  chemists ;  the 
results  however,  serve  to  confirm  those  of  Glaus  and  leave  no  doubt 
that  Schaefer's  acid  is  a  heteronucleal  di-derivative  of  naphthalene. 
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88.  "The  Action  of  Bromine  on  the  Naphthalenesulphonic  Acids." 
Bj  Henry  E.  Armstrong  and  W.  P.  Wynne,  B.Sc. 

As  a  general  result  of  their  experiments,  the  authors  conclude  that 
all  the  heteronucleal  naphthalenesulphonic  acids,  or  heteronucleal 
naphthalenesulphonic-derivatires,  yield  as  end  product,  on  treatment 
with  bromine,  a  bromine-derivative  of  either  naphthaquinonesul- 
phouic  acid,  or  of  naphthaquinone. 

From  the  potassium  salt  of  Ebert  and  Merz's  /3-disulphonic  acid 
they  have  obtained  a  salt  crystallising  in  T\-ell-defin^d  yellow  plates, 
of  the  formula  CioH3Br.(02)-S03K  (found  K  =  8  69,  Br  =  37-05; 
theory  K  =  8-98  Br  =  36-87).  The  a-salt  of  these  chemists  yields 
what  appears  to  be  an  isomeric  dibromonaphthaquinonesnlphonate, 
crystallising  in  very  soluble  pale-yellow  needles  (found  K  =  8-63). 

Potassium  naphthalene-/3-monosulphonate  is  first  converted  into  the 
dibromosnlphonate  described  by  Jolin ;  on  further  treatment  this 
yields  what  appears  to  be  a  tetrabromonaphthalenesulphonate,  a 
brominated  quinonesulphonate  and  tetrabromonaphthaquinone. 

The  authors'  ?-/3-disulphonate  is  first  converted  into  a  dibromo- 
monosulphonate  isomeric  with  that  prepared  from  the  /3-monosul- 
phonate  ;  on  further  treatment  this  yields  the  same  product  apparently 
as  Jolin's  isomeric  salt. 

Potassium  naphthalene-a-monosulphonate  is  known  to  yield  di- 
bromonaphthalene  (m.  p.  81°)  as  chief  product  on  bromination.  From 
theii-  fy-disulphonate  the  authors  have  obtained  a  dibromomono- 
sulphonate,  two  salts — each  of  which  gives  results  on  analysis  indi- 
cating that  they  are  dibromoquinonesulphonates,  dibromonaphtha- 
quinone,  and  a  substance  which  appears  to  be  hesabromonaphthalene ; 
these  two  last  are  the  chief  products. 

Hence  it  appears  that  an  a-sulphonic  radicle  is  readily  displaced  by 
bromine,  but  that  a  3-sulphonic  radicle  resists  displacement  (pi-obably) 
until  the  nucleus  in  which  it  is  contained  undergoes  oxidation. 

89.  "  a-Nitro-,  a-Bromo-,  and  ^-Chloronaphthalenesulphonic  Acids." 
By  Henry  E.  Armstrong  and  S.  Williamson. 

As  such  different  results  are  obtained  on  sulphonating  naphthalene 
under  various  conditions,  it  appeared  desirable  to  acquire  further 
information  regarding  the  behaviour  of  naphthalene-derivatives  towards 
sulphonating  agents. 

oi-Nitronaphthale7iesulphonic  acid  has  been  prepared  by  Cleve  from 
nitronaphthalene  and  fuming  sulphuric  acid ;  it  corresponds  to  7-di- 
chloronaphthalene,  and  is  therefore,  in  all  probability,  the  xx"^'  modi- 
fication. The  authors  find  that  the  same  acid  may  readily  be  prepared 
by  means  of  ordinary  sulphuric   acid,  or  by  the  action  of   SO3HCI ; 
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they  have  not  met  with  an  isomer.  The  potassium  salt  is  remarkably 
stable  in  presence  of  bromine,  and  no  "well-deSned  product  is  obtained 
by  heating  an  aqueous  solution  with  bromine  at  100° ;  but  on  evapo- 
rating the  resulting  yellow  solution  a  deep  purple-red  coloured 
liquid  is  obtained.  On  distilling  the  potassium  salt  with  KjCrjO;  and 
muriatic  acid,  a  mixture  of  an  almost  colourless  chloronitronaphtha- 
lene  (m.  p.  111°)  with  a  dichloronitronapbthalene  (m.  p.  85°)  passes 
over  ;  a  dibromouitronaphthalene  is  formed  on  similar  treatment  with 
K,Ct,0,  +  HBr. 

When  bromonaphthalene  is  sulphonated  by  means  either  of  1X28 Oi 

or  SO3HCI,  it  yields,  together  with  x'x*  Cu.H.BrSOaH,  which  is 
already  well  known  and  is  the  chief  product,  an  isomeric  acid,  the 
salts  of  which  are  much  more  soluble  than  those  of  the  1  :  -4  acid  ;  the 

chloride  of  this  acid  crystallises  fi"om  benzene  in  long  prisms  melting 

at  151°. 

Chloronaphthalene  in  like  manner   yields  a  small   amount  of  an 

isomer  of  the  1 :  4  acid  when  sulphonated  by  SO3HCI ;  the  salts  of  the 

new  acid  are  easily  soluble  ;  its  chloi"ide  crystallises  from  a  mixture  of 

benzene  and  shale  spirit  in  clusters  of  short  thick  prisms  melting  at 

127°. 

1 : 4  Chloronaphtlialenesulplionic  acid  is  readily  attacked  by  bromine, 

and   the    1  :  4    bromo-acid    by   chlorine    (KzCrjOT    and    HCl),    both 

yielding  the  1  :  4  bromochloronaphthalene  (m.  p.  67°)   described  by 

Guareschi. 

On  treatment  with  bromine,  1  :  4  bromonaphthalenesulphonic  acid 

is  for   the  most  part  converted  into  1  :  4  dibromonaphthalene  (m.  p. 

81°),  but  this  is  not  the  only  bromonaphthalene  produced ;  moreover, 

a  portion  is  converted  into  a  quinonesulphonate  such  as  is  referred  to 

in  the  preceding  note. 

90.  "  The  Hydrolysis  of  Sulphonic  Acids."     By  A.  K.  MiUer,  Ph.D. 

On  page  93  of  this  year's  Bericlite,  Kelbe  states  that  the  method  of 
hydrolysis  described  by  Professor  Armstrong  and  the  author  (Trans., 
1884,  148j,  yields  unsatisfactory  results,  especially  when  applied  to 
the  decomposition  of  bromotoluenesulphonic  acid  and  similar  com- 
pounds. He  introduces  a  modification  consisting  in  the  employment 
of  superheated  steam,  which,  he  maintains,  so  far  improves  the  method 
that  excellent  results  are  obtained  even  with  the  sulphonic  acids  of 
brominated  hydrocarbons.  The  author  describes  experiments  on  the 
recovery  of  orthobromotoluene  from  its  sulphonic  acid,  the  results  of 
which  show  that  Kelbe's  modification  is  a  complication  rather  than  an 
improvement,  the  percentage  yield  of  bromotoluene  when  steam  at 
100°  was  employed  being  equal  to  the  percentage  yield  in  the  experi- 
ments described  by  Kelbe. 
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91.  "  The  Action  of  Bromine  on  Tolueneparasulphonic  Acid."  By 
the  same. 

The  bromotoliienesulphonic  acid  used  in  the  experiments  mentioned 
in  the  previous  notice  -was  prepared  by  heating  an  aqueous  sohition  of 
potassium  tolueneparasulphonate  with  bromine.  Potassium  ortho- 
bromotolueneparasulphonate  [CH3  :  Be  :  SO3K  =1:2:4]  was  found 
to  be  the  chief  product,  but  besides  this  parabromotoluene  and  para- 
bromobenzyl  bromide  were  obtained,  together  with  an  oil  which  is 
thought  to  be  orthoparadibromotoluene,  and  a  solid  substance 
melting  at  about  250°,  the  composition  of  which  has  not  yet  been 
determined. 

Discussion. 

Dr.  Perkin  remarked  that  a  method  capable  of  yielding  a  pure 
bromo-derivative  such  as  orthobromotoluene  would  be  of  value ;  he 
had  recently  prepared  bromobenzene  from  aniline  by  Sandmeyer's 
process,  and  had  found  that  it  contained  a  sufficient  amount  of 
impurity  to  affect  its  physical  properties. 

Dr.  Armstrong  said  that  the  orthobromotoluene  obtained  by 
Dr.  Miller  had  a  constant  boiling  point.  He  would  recommend 
Dr.  Perkin  to  prepare  bromobenzene  in  the  ordinary  way,  to  sul- 
phonate  it  and  purify  by  means  of  one  of  the  salts,  and  then  recover 
it  by  hydrolysis. 

92.  "Phosphorus  Tetroxide."  By  T.  E.  Thorpe,  F.R.S.,  and 
A.  E.  Tutton,  Associate  of  the  N'ormal  School  of  Science,  South 
Kensington. 

The  authors  have  examined  the  product  formed  by  combustion  of 
phosphorus  in  a  limited  supply  of  air,  with  especial  reference  to  the 
statements  of  Reinitzer  (Ber.,  1881,  14,  1884)  that  when  dissolved  in 
water,  under  certain  conditions,  it  gives  a  solution  of  a  light-yeUow 
colour,  and  that  after  dialysis  this  liquid  is  found  to  contain  a  body 
of  perfectly  neutral  reaction,  and  coagulates  on  being  heated  to  80° 
after  addition  of  a  few  drops  of  a  mineral  acid. 

The  authors,  having  repeated  Reinitzer's  experiments,  are  unable  to 
confirm  the  existence  of  this  so-called  colloidal  modification  of  phos- 
phorous oxide.  The  yellow  colour  of  the  solution  is  due  to  the 
presence  of  the  phosphorous  suboxide  of  Le  Verrier  as  an  extremely 
finely  divided  powder,  which  can  be  removed  from  the  liquid  by 
repeated  filtration.  The  colourless  solution  has  a  strong  acid  reaction, 
shows  no  turbidity  on  heating  to  80°,  and  gives  all  the  reactions  of 
phosphorous  acid. 
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When  the  mixed  products  of  combustiou  of  phosphorus  are  heated 
in  vacuo  to  about  290 — 300°,  phosphoi-ous  suboxide  is  formed, 
together  with  a  sublimate  of  colourless,  transparent,  rhombic  crystals. 

These  crystals  sublime  in  vacuo  at  180°,  and  are  extremely  deli- 
quescent ;  they  dissolve  in  water  with  formation  of  a  solution  of 
orthophosphoric  and  phosphorous  acids,  and  on  analysis  give  numbers 
agreeing  with  the  formula  P20*4.  From  the  mode  of  action  of  water 
upon  it,  which  is  analogous  to  that  of  water  upon  NoOi,  the  authors 
are  inclined  to  believe  that  this  substance  is  the  true  tetroxide  of 
phosphorus,  and  not  the  anhydride  of  the  so-called  phosjihoroso- 
phosphoric  acid,  or  hypophosphoric  acid,  discovered  by  Salzer. 

93.  "  Conversion  of  Ditolane-azotide  into  Diphenanthrylene-azo- 
tide."     By  Francis  R.  Japp,  F.R.S.,  and  Cosmo  Innes  Burton,  B.Sc. 

In  a  previous  communication  on  the  ammonia-derivatives  of  benzoin 
(ante,  p.  203),  Japp  and  Wilson  showed  that  the  so-called  "  benzoin- 
imide "  of  Erdmann,  to  which  this  author  assigned  the  formula 
CuHiiN",  had  in  reality  the  formula  C.^Hoo]^...  They  proposed  to  call 
it  ditolane-azotide,  and  regarded  it  as  an  analogue  of  diphenanthrylene- 
azctide,  C28H16N2.  A  confirmation  of  this  view  would  be  found,  if  it 
were  possible  to  convert  the  two  tolane-gi'oups  in  ditolane-azotide 
into  two  phenanthiylene-groups  and  thus  obtain  diphenanthrylene- 
azotide.  Following  the  analogy  of  Graebe's  synthesis  of  pheuan- 
threne  from  stilbene,  the  authors  therefore  passed  the  vapour  of 
ditolane-azotide  thi'ough  a  red-hot  tube ;  but  only  a  small  quantity  of 
tarry  product  was  obtained.  However,  by  passing  the  vapour  of  the 
compound  over  heated  soda-lime  a  distillate  was  obtained,  fi-om  which 
diphenanthrylene-azotide,  with  all  its  characteristic  properties,  could 
be  isolated.  This  result  was  confirmed  by  the  analysis  of  the  com- 
pound. 

94.  "  A  Chemical  Study  of  Vegetable  Albinism.  Part  III.  Ex- 
periments with  Quercus  rubra.'"  By  A.  H.  Church,  Professor  of 
Chemistry  in  the  Royal  Academy  of  Arts. 

In  previous  papers  (Trans.,  1879,  33;  1880,  1)  the  author  has 
called  attention  to  conspicuous  chemical  differences  between  the 
white  and  green  foliage  of  seven  distinct  plants ;  in  the  present  com- 
munication he  describes  the  results  of  his  study  of  the  foliage  from  a 
large  albino  bough  on  a  fine  and  old  specimen  of  the  scarlet  oak  of 
North  America  in  the  Royal  Gardens,  Kew,  pointing  out  that  they 
confii'm  and  extend  his  previous  conclusions.  Leaves  from  the  albino 
bough  and  from  a  contiguous  green  bough,  collected  on  August  17th, 
1880,  gave  the  foUoA^-ing  results : — 
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White.  Green. 

Water    72-69  58-08 

Organic  matter 24-65  40-33 

Ashes 2-66  1-59 

„       from  leaves  dried  at  100°      9-73  3-79 

K,0  1  in  ashes  from  dried  f      51-28  25*62 

P2O5  J      leaves I      14-64  17-05 

The  ashes  fi-om  a  larger  quantity  of  leaves  collected  on  July  30th, 
1886,  were  analysed  with  the  following  results  : — 

Wlute.  Green, 

Ashes  from  dried  leaves  ....        8-33  3-85 

100  parts  ashes  contained  : — 

K.O 49-38  29-10 

CaO    8-25  24-50 

MgO  6-52  9-55 

FeA 0-82  1-24 

MnaOi 2-08  2-36 

P2O5   14-25  15-80 

SO3 7-18  10-05 

CI   4-25  1-25 

SiOo   315  4-25 


95-88  98-10 

Deduct  oxygen  for  chlorine .        0-96  0-82 


94-92  97-78 

CO3,  NaoO,  &c.,  by  difference       5-08  2-22 

Total  nitrogen 3-94  2-78 

Albuminoid  nitrogen    2-65  2-41 

Non-albuminoid  nitrogen  .  . .        1-29  0-37 

The  respiration  and  transpiration  of  the  two  kinds  of  leaves  were 
also  studied. 

Discussion. 

Mr.  Wakington  said  that  the  key  to  the  difference  in  composition 
between  the  white  and  green  leaves  lies  apparently  in  the  fact  that 
the  former  do  not  assimilate  carbon  but  live  practically  a  parasitic 
life.  The  same  root-sap  being  primarily  supplied  to  both  kinds  of 
leaves,  the  white  must  be  richer  in  sap-constituents,  as  they  contain 
a  larger  proportion  of  water.  This  fact,  however,  only  partly  ex- 
plains the  great  preponderance  of  potash  and  other  sap-constituents 
in  the  white  leaves.  We  must  further  recollect  that  the  sap  of  the 
green  leaves  has  done  far  more  work  than  the  sap  of  the  white  leaves, 
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its  active  constituents  have  indeed  been  consumed  for  the  formation 
of  tissue.  The  green  leaves  contain  far  more  organic  matter  than  the 
■white ;  but  this  corresponds  to  only  a  small  part  of  the  work  done.  The 
green  leaves  have,  in  fact,  furnished  organic  matter  for  the  nourish- 
ment of  the  whole  tree,  and  the  organic  substances  transferred  from 
the  leaves  to  form  woody  tissue  have  doubtless  been  accompanied  by 
the  necessary  sap-constituents.  The  sap  of  the  gi'ccn  leaves  is  thus 
to  a  great  extent  exhausted  sap.  One  constituent,  however,  prepon- 
derates in  the  green  leaves,  viz.,  lime.  Salts  of  calcium  occur 
largely  as  encrusting  matter  in  old  leaves  ;  these  salts  have  accumu- 
lated more  in  the  green  leaves,  as  a  result  of  greater  evaporation  from 
the  surface,  and  probably,  from  the  removal  of  the  carbon  dioxide 
which  held  them  in  solution.  In  the  white  leaves  there  has  been 
less  evaporation,  and  a  production  instead  of  removal  of  carbon 
dioxide. 

95.  "The  Synthetical  Formation  of  Closed  Carbon-chains.  Part 
II.  Some  Derivatives  of  Tetramethylene."  By  W.  H.  Perkin, 
Jun.,  Ph.D. 

In  a  previous  paper  (Titans.,  1885,  801)  the  author  has  shown  that 
if  the  sodium  compound  of  ethylic  malonate  be  treated  with  ethylene- 

bromide,  ethylic   tinmethylenedicarboxylate  (1,  1),    Att"  >  C(C02Et)2, 

is  formed.  The  action  of  trimethylene  bromide  on  ethylic  sodio- 
malonate  has  now  been  studied,  and  the  derivatives  of  tetramethylene 
thus  obtained  are  described  in  the  paper. 

The  first   product  of  the  reaction  is  ethylic   tetramethylenedicar- 

boxylate,  pTr'.p/ffrvfi-p'i.N  5  which  is  a  colourless  oil,  boiling  at  223°. 

On  hydrolysis  this  salt  is  converted  into  tetramethylenedicarboxylic 
acid  (1,  1)  (m.  p.  154 — 156°),  which  in  its  turn  is  easily  converted 
on  heating  into  tetramethylenecarboxylic  acid,  C4H7*COOH  (b.  p. 
191"),  and  carbonic  anhydride. 

A  second  method  of  synthesising  tetramethylene-derivatives  is  the 
following : — 

The  product  of  the  action  of  one  molecular  proportion  of  ethylene- 
bromide  and  two  molecular  proportions  of  ethylic  malonate  is  ethylic 
butane  -  w,w,  -  let racarboxy late,  (COaEt^CH-CH^-CHo-CHCCOsEt)^. 
When  this  salt  is  treated  with  sodium  it  forms  a  disodium-derivative, 
which  by  the  action  of  bromine  is  easily  converted  into  ethylic  tetra- 

methylenetetracarboxylate  (1,1,2,2),   ncr^p^nQQEff- 

Tetramethylenetetracarboxylic  acid  is  a  colourless  crystalline  mass, 
melting  at  145 — 150°.     On  heating  it  is  easily  converted  into  tetra- 
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methylenedicarboxylic  acid  (1,  2)  (m.  p.  130°)  and  carbonic  anhydride. 

The  anhydride  of  this  latter  acid   (m.  p.    76 — 78°)   is    obtained  by 

heating  the  acid  to  300^. 

T^-      ^  1^  .        \x.  ^      J'      X.       T  -1        CH.-CAc-COOH      . 

Diacetyltetramethyleneaicarboxylic      acid,       Att  .p Ac-COOH'     ^ 

obtained  in  a  similar  way  from  the  product  of  the  action  of  one 
molecular  proportion  of  ethylene  bromide  and  two  molecular  propor- 
tions of  ethylic  acetoacetate.  It  is  a  colourless  crystalline  mass 
melting-  at  210°. 


96.  "  The  Action  of  the  Halogens  on  the  Salts  of  Organic  Bases. 
Part  II.  Tetramethylammonium  Salts."  By  Leonard  Dobbin,  Ph.D., 
and  Orme  Masson,  M.A.,  D.Sc,  Chemical  Laboratory  of  the  Univer- 
sity of  Edinbni"gh. 

The  actions  of  the  halogens  on  the  tetramethylammonium  salts 
pretty  closely  resemble  those  on  the  trimethylsulphine  salts  described 
in  a  previous  paper. 

Of  the  addition  products  obtained  from  haloid  tetramethylam- 
monium salts,  those  which  contain  one  atom  of  iodine  are  brightly 
coloured  crystalline  compounds  of  considerable  stability.  The  crys- 
tals of  the  dibromiodide,  Me4NIBr2,  are  orange,  and  those  of  the 
dichloriodide,  MeiNICla,  are  yellow.  Both  of  these  substances,  like 
the  corresponding  trimethylsulphine-derivatives,  take  up  ammonia 
gas,  the  dichloriodide  doing  so  more  readily  than  the  dibromiodide. 

A  chlorobromiodide  was  not  obtained  by  acting  on  tetramethyl- 
ammonium bromide  with  iodine  monochloride,  but  a  dichloriodide 
was  formed,  the  bromine  being  displaced  by  chlorine.  In  this 
respect  the  tetramethylammonium  series  differs  from  the  trimethyl- 
sulphine series. 

Those  addition  products  which  contain  only  bromine  or  chlorine, 
or  both,  are  very  unstable  substances,  and  rapidly  lose  halogen  in  air, 
leaving  haloid  salts.  Some  of  these  were  obtained  in  crystals  but  not 
in  a  pure  state,  being  always  mixed  with  some  haloid  salt. 

An  experiment  in  which  tetrethylphosphonium  iodide  was  acted 
on  by  bromine  proved  that  the  reaction  took  place  in  the  case  of  the 
phosphorus  bases  also,  a  crystalline  product  being  obtained. 

97.  "  Grlycyphj'llin,  the  Sweet  Principle  of  Smilax  glyciji'ilnjlla.'" 
By  Edward  H.  Rennie,  M.A.  (Sydney),  D.Sc.  (London),  Professor  of 
Chemistry  in  the  University  of  Adelaide,  South  Australia. 

Smilax  ghjcypliylla  is  a  plant  which  grows  in  abundance  on  the 
shores  of  Port  Jackson,  and  is  common  on  the  coasts  of  the  northern 


240 

pai"ts  of  New  South  Wales  and  the  southern  parts  of  Queensland ; 
the  sweet  principle  extracted  from  its  leaves  has  already  been  partially 
examined  bv  Dr.  Wright  and  the  author  (Trans.,  1881,  237).  The 
author  now  corrects  the  formula  previously  given  to  CjiHjiOo;  glycy- 
phyllin  separates  from  aqueous  ether  with  three,  and  from  water  with 
four  and  a  half  molecules  of  water  of  crystallisation.  On  hydrolysis, 
it  yields  2'/i/ore//H  and  isodulcite:  CiiH^iOg  +  21120  =  Ci-.H^Oj  +  CcHuOg, 
and  is  therefore  closely  allied  to  phlorizin,  with  which  it  is  proposed 
to  carefully  compare  it. 
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tlie  Chair. 

Mr.  A.  Wentwortb  Jones  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Horace 
Edward  Brothei-s,  Zaffre  Cottage,  Solden  Hill,  Stoke-on-Trent; 
Francis  James  Henderson  Coutts,  61,  East  View,  Turton  Road,  near 
Bolton  ;  Tamemasa  Haga,  1,  Sadowara-machi,  Itchome,  Tokyo,  Japan  ; 
Michitada  Kawakita,  Engineering  College,  Tokyo,  Japan ;  Stephen 
James  Pentecost,  Nottingham  Road,  New  Basford,  Nottingham ; 
Henry  Joshua  Phillips,  G.W.R.  Laboratory,  Swindon;  P.  Yeshwant 
Sheshadri,  Jalua,  Bombay,  India ;  Tetsukichi  Shimidzu,  Noshomusho, 
Tokyo,  Japan;  William  Phillips  Thompson,  95,  Shrewsbury  Road, 
Birkenhead ;  Hikorokuro  Yoshida,  Science  College,  Imperial  Univer- 
sity, Tokyo,  Japan. 

The  following  were  elected  Fellows  of  the  Society;  — 

Messrs.  B.  F.  Davenport,  M.A.,  M.D. ;  W.  Ralph  Dodd ;  Laurence 
Hislop  ;  A.  B.  Lyons,  A.M.,  M.D. ;  James  B.  Readman  ;  Alfred  Ree ; 
V.  Phelps  Richard ;  F.  T.  Shutt,  B.A. ;  Edgar  F.  Smith,  Ph.D. 

The  following-  papers  were  read  : — ■ 

98.  "  Researches  on  the  Relation  between  the  Molecular  Structure 
of  Carbon  Compounds  and  their  Absorption  Spectra.  Part  Vlll. 
A  Study  of  Coloured  Substances  and  Dyes."  By  W.  N.  Hartley, 
F.R.S.,  Royal  College  of  Science,  Dublin. 

The  author  refers  to  a  paper  by  Dr.  Otto  N.  Witt,  published  in 
1876,  in  which  it  is  stated  that  the  tinctorial  characters  of  benzenoid 
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compounds  is  conditional  upon  the  simultaneous  presence  in  the 
molecule  of  a  colour-producing  group  and  a  salt-forming  group  of 
atoms :  a  group  of  atoms  of  the  former  kind  being  designated  a 
chromogen,  and  of  the  latter  a  chronwphor.  He  has  studied  tlie  relation 
of  the  hydrocarbons  to  the  more  complex  compounds  which  are 
colouring  matters  derived  therefrom.  It  is  shown  that  benzene  and 
the  derived  hydrocarbons  have  the  property  of  selecting  and  absorbing 
certain  I'ays  of  the  spectrum,  and  may  thus  be  regarded  as  coloured 
bodies,  the  colours  of  which  are  too  subtle  for  the  eye  to  perceive 
them.  By  certain  reactions,  two  or  more  benzenes  may  be  linked  in 
such  a  way  that  the  rate  of  vibration  of  the  new  molecule  is  reduced 
so  that  it  absorbs  rays  within  the  region  of  visibility.  That  which 
has  been  called  a  chromogen  is  an  invisibly  coloured  substance,  and 
that  which  is  termed  a  chromophor  is  an  atom  or  group  of  atoms 
capable  of  so  reacting  as  to  reduce  the  rate  of  vibration  of  the 
molecule,  with  the  result  that  it  absorbs  rays  of  no  higher  refrangi- 
bility  than  the  violet.  Under  certain  conditions  oxygen  and  nitrogen 
are  chi'omophors,  hence  also  hydroxyl  and  nitroxyl. 

The  spectrum  measurements  of  a  number  of  nearly  related  dyes  and 
colouring  matters  are  given,  together  with  diagrams  indicating  their 
molecular  vibrations. 

The  modification  seen  in  the  curve  of  benzene  when  an  alk}-!  radicle 
displaces  hydrogen  consists  in  three  out  of  the  four  absorption-bands 
being  merged  in  one,  and  the  rate  of  vibration  of  the  absorbed  rays  is 
less. 

When  a  body  like  triphenylmethane  is  examined,  the  absorption 
curve  has  much  of  the  general  character  of  that  of  benzene,  but  the 
modifications  which  it  has  undergone  are  much  like  what  one  might 
expect  from  its  constitution.  First,  there  is  one  broad  band  of 
absorption  with  just  an  indication  of  a  second  being  merged  in  this. 
Secondly,  a  great  increase  in  the  amplitude  of  the  vibrations.  Thirdly, 
the  rate  of  vibration  of  the  absorbed  rays  is  greatly  reduced. 

When  magenta,  Hofmann's  violet,  and  iodine-green  are  examined 
it  is  seen  that  the  curves  are  modifications  of  that  of  triphenylmethane  ; 
they  follow  each  other  closely,  but  the  molecule  of  greatest  mass 
transmits  least  light,  and  the  light  is  composed  of  rays  vibrating  with 
least  rapidity,  thus  indicating  a  greater  amplitude  and  less  rapidity 
of  vibration  of  the  molecule. 

Azobenzene  and  a  number  of  its  derivatives  of  very  varied  constitu- 
tion exhibit  curves  remarkably  similar. 

It  is  remai'ked  that  when  absorption  takes  place  in  the  visible 
region  the  ultra-violet  rays  are  generally  completely  absorbed. 
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99.  "  Spectroscopic  Notes  on  the  Carbohydrates  and  Albumenoids 
from  Grain."  By  W.  N.  Hartley,  F.R.S.,  Royal  College  of  Science, 
Dublin. 

According  to  C.  v.  Naegeli  ("  Theorie  der  Gahrnng  ")  fei'mentation 
is  a  process  which  may  be  described  as  the  transference  to  fermentable 
matter  of  the  molecular  or  rather  intra-molecular  vibrations  of  the 
different  constituent  substances  entering  into  the  composition  of 
living  protoplasm  (which  remains  itself  unchanged  in  composition), 
and  hence  the  equilibrium  of  the  molecules  of  the  fermentable  matter 
becomes  so  disturbed  as  to  cause  their  resolution  into  simpler 
molecules.  The  author  has  had  recourse  to  spectrum  observations, 
in  order  to  obtain,  if  possible,  some  information  as  to  the  mode  and 
rate  of  vibration  of  the  molecules  of  the  bodies  which  initiate  and 
participate  in  fei'mentative  changes. 

It;  is  pointed  out  that  animal  albumens  of  various  kinds  examined 
by  M.  L.  Soret  are  distinguished  by  absorption-bands  produced  by 
small  thicknesses  of  dilute  solutions,  while  the  albumenoids  invertase 
and  diastase,  and  the  water  in  which  yeast  has  been  washed,  afford 
solutions  which  are  very  diactinic,  and  as  far  as  could  be  ascertained 
do  not  exhibit  absorption-bands.  Moreover,  gelatine  is  very  diactinic 
when  qiiite  pure,  and  so  also  are  the  carbohydrates  starch,  cane-sugar, 
and  glucose.  It  does  not  tlierefore  appear  that  there  is  anything  in 
the  mode  and  rate  of  \T.brations  of  invertase  which  is  incompatible 
with  a  transference  of  its  vibrations  to  glucose,  nor  of  the  vibrations 
of  diastase  to  starch ;  hence  it  is  possible  that  some  material  within 
the  yeast  cell  may  communicate  its  motion  to  the  sugar  outside  of  it 
and  so  resolve  the  complex  molecule  into  simpler  molecules.  Puttinpf 
the  theory  of  fermentation  on  one  side,  it  is  of  interest  to  know  that 
the  facility  with  which  the  ultra-violet  rays  traverse  solutions  of 
the  carbohydrates  is  quite  in  accord  with  what  we  know  of  their 
constitution,  notwithstanding  the  complexity  of  their  molecules.  It 
is  further  no  less  interesting  to  know  that  the  albumenoids  associated 
with  the  carbohydrates  are  evidently  of  very  different  constitution 
from  those  found  in  the  animal  organism.  It  is  pointed  out  that 
gelatine  dry  plates  very  rarely  receive  impressions  of  rays  of  higher 
refrangibility  than  2146,  and  this  is  due  to  some  slight  impurity  in 
the  gelatine,  since  some  specimens  of  gelatine  transmit  the  line  of  zinc 
2024. 

Discussion. 

Mr.  Spiller,  referring  to  the  differences  in  sensibility  of  gelatine 
jilates  to  the  most  refrangible  rays  commented  on  by  Professor 
Hartley,  said  that  owing  to  the  difficulty  experienced  in  getting  silver 
bromide  emulsion  to  set  and  dry  sufficiently  rapidly  in  summer  time,  it 
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had  sometimes  been  the  practice  of  makers  to  add  a  minute  proportion 
of  chrome-alum  :  this  might  account  for  some  of  the  differences 
observed. 

Professor  Hartley  said  that  he  had  long  thought  that  the  soluble 
bromides  had  not  been  completely  washed  out,  but  as  plates  prepared 
with  special  care  for  him  by  ^Messrs.  Mawson  and  Swan  had  also 
manifested  the  differences  described,  he  now  thought  that  they  were 
probably  due  to  actual  differences — some  minute  impurity — in  the 
gelatine  used  at  different  times  in  preparing  the  plates. 

100.  "  Preliminary  Note  on  the  Electrolysis  of  Ammonic  Sulphate." 
By  Herbert  McLeod,  F.R.S. 

When  a  neutral  solution  of  ammonic  sulphate  is  electrolysed  in  a 
JJ-tube  provided  with  platinum  plates  as  electrodes,  nearly  pure 
oxygen  is  evolved  at  the  positive  pole  and  hydrogen  at  the  negative. 
For  one  volume  of  gas  from  the  positive  pole,  a  quantity  varying 
between  4'7  and  5"4  volumes  is  evolved  from  the  negative  pole.  A 
small  amount  of  ozone  is  produced.  On  mixing  together  the  elec- 
trolysed liquid  at  the  poles  a  strongly  alkaline  liquid  is  obtained, 
containing  a  considerable  quantity  of  "active"  oxygen.  When  the 
liquid  is  first  neutralised  with  sulphuric  acid,  then  treated  with  excess 
of  baric  chloride,  and  the  bai'ic  sulphate  filtered  off,  the  liquid 
deposits  baric  sulphate  on  boiling,  an  indication  of  the  presence  of 
persulphuric  acid  in  the  solution. 

When  sulphuric  acid  that  has  been  electrolysed  is  exactly  neu- 
tralised with  baric  hydrate,  the  precipitate  filtered  off  and  the  liquid 
boiled,  baric  sulphate  is  precipitated  ;  at  the  same  time  the  liquid 
becomes  acid  and  a  further  quantity  of  baric  sulphate  is  thrown  down 
on  the  addition  of  baric  chloride. 

Discussion. 

In  reply  to  a  question  by  the  President,  Professor  McLeod  said 
that  Faraday  in  the  experiments  which  gave  results  differing  from 
those  now  described,  had  used  an  alkaline  solution  of  ammonium 
sulphate  in  ammonia. 

Dr.  Messel  asked  if  the  deficiency  in  oxygen  might  not  be  due  to 
the  formation  of  hydrogen  peroxide.  In  experiments  on  the  electro- 
lysis of  sulphuric  acid  solution  (with  a  cuiTent  of  60  amperes),  he 
had  at  all  events  observed  the  characteristic  colour  on  application  of 
the  chromic  acid  and  ether  test. 

Professor  McLeod  said  that  he  had  always  failed  to  detect  hydrogen 
peroxide. 
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101.  "  The  Preparation  and  Hydi'olysis  of  Hydrocyanides  of  the 
Diketones."     By  Francis  R.  Japp,  F.R.S.,  and  N.  H.  j.  Miller,  Ph.D. 

The  authors  hare  attempted  to  hydrolyse  Zinin's  benzil-dihydro- 
cyanide,  CuHi(,(OH)  .(CN)2,  by  means  of  concentrated  ehlorhydric 
acid,  but  without  success.  However,  by  dissolving  benzil  in  alcohol, 
adding  an  excess  of  hydrogen  cyanide,  saturating  the  liquid  with 
hydrogen  chloride,  and  allowing  the  whole  to  stand  for  some  weeks, 
a  compound  of  the  formula  CisHioNaO  was  obtained,  a  reducing  action 
having  taken  place.  The  compound  crystallises  from  benzene  in 
lustrous  yellow  flat  needles  or  laminae,  melting  at  196 — 197°.  It  is 
feebly  basic,  yielding  a  colourless  hydrochloride  which  is  decom- 
posed by  water.  At  the  same  time  an  acid  of  the  formula  CisHisNOt 
was  obtained. 

By  the  action  of  a  strong  aqueous  solution  of  hydrogen  cyanide 
upon  phenanthraquinone,  a  dihydrocyanide,  CuHs( OH)  2(0^)2,  corre- 
ponding  with  the  benzil-derivative  prepared  by  Zinin,  was  obtained. 
It  crystallised  in  tufts  of  very  slender  needles,  which  when  heafed 
decomposed  with  evolution  of  hydrogen  cyanide.  Treated  with 
fuming  ehlorhydric  acid  in  the  cold,  this  compound  slowly  evolves 
carbonic  anhydride,  and  yields  a  mixture  of  two  compounds,  C15H9NO 
(needles  melting  at  241°)  and  CisHuNOo  (needles  melting  at  183°). 

The  compound  CisHgNO  appears  to  be  a  lactam  or  lactim.  It 
unites  directly  with  metallic  hj'droxides  to  form  salts,  without  elimi- 
nation of  water,  and  from  the  solutions  of  these  salts  mineral  acids 
precipitate  the  original  substance.  It  decomposes  carbonates.  The 
compound  dsHnNOo  is  an  acid  ;  its  salts  appear  to  be  isomeric  with 
those  of  the  compound  C15H9NO,  but  are  so  unstable  that  satisfactory 
analytical  figures  could  not  be  obtained. 

In  a  preliminary  note  on  the  above  subject  (Ber.,  16,  2418)  the 
authors  erroneously  ascribed  the  formulce  CieHuNO  and  CieHisNOo  to 
those  two  compounds.  The  difference  in  percentage  composition 
between  the  C13  and  Cie  formulee  is  very  slight,  affecting  chiefly  the 
hydrogen,  which  was  found  too  high  in  the  earlier  analyses. 

102.  "The  Action  of  Salicylic  Aldehyde  on  Sodium  Succinate  in 
presence  of  Acetic  Anhydride."  By  Gibson  Dyson,  Demonstrator  of 
Chemistry,  Normal  School  of  Science,  South  Kensington. 

By  heating  a  mixture  of  10  grams  sodium  succinate,  15  grams 
salicylic  aldehyde,  and  13  grams  acetic  anhydride,  in  a  sealed  tube  for 
40  hours,  at  a  temperature  of  140°  C,,the  author  obtained  a  substance 
having  the  composition  CigHnjOi,  to  which  he  has  given  the  name 
"  Dicoumarine."  It  is  an  extremely  stable  body,  insoluble  in  water, 
ether,  alcohol,  benzene,  and  chloi'oform,  but  soluble  to  a  slight  extent 
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in  hot  glacial  acetic  acid,  from  which  it  separates  on  cooling  in 
acicular  crystals.  It  dissolves  in  a  hot  solution  of  sodium  hydrate, 
but  is  reprecipitated  unchanged  on  addition  of  an  acid. 

By  acting  on  its  alkaline  solution  with  sodium  amalgam,  hydro- 
dicoumaric  acid,  CisHuOs,  is  formed.  This  acid,  when  heated  at 
130°  C,  gives  off  a  molecule  of  water,  yielding  an  anhydride  (hydro- 
dicoumarine)  CisHuOi  (m.  p.  256°  C.)  ;  hydrodicouniaric  acid  also 
combines  with  bromine  to  form  addition  products.  By  further  reduc- 
tion of  hydrodicoumaric  acid,  an  acid  having  the  composition 
CisHisOe  is  obtained.  This  dUtijdrocoumaric  add  yields  an  anhydride, 
C„Hh04,  melting  at  222—224,^'  C. 

Zwenger  {Annalen,  Sup.  8,  32),  by  reducing  a  saturated  alcoholic 
solution  of  coumarine  with  sodium  amalgam,  obtained  hydrocoumaric 
acid,  CisHisOs,  which  yields  an  anhydride,  Ci6Hu04,  melting  at  222°  C. 
The  constitution  assigned  by  Zwenger  to  his  acid  is  the  same  as  that 
given  by  the  author  to  dihydrocoumaric  acid;  the  two  acids  are,  how- 
ever, not  identical.  Both  acids  yield  an  anhydride  CigHuOi,  melting 
at  222°  C.  It  is  probable  that  we  have  here  another  case  of  isomerism 
similar  to  that  observed  by  Perkin  to  exist  betwen  x-  and  ;3-coumaric 
acid. 

103.  "  The  Reduction  of  Nitrites  to  Hydroxylamine  by  Hydrogen 
Sulphide."     By  E.  Divers,  F.R.S.,  and  T.  Haga. 

On  decomjjosing  silver  nitrite  with  hydrogen  sulphide,  hydroxyl- 
amine is  formed  as  chief  product.  Mercurous  nitrite,  supposed 
hitherto  not  to  exist,  has  been  prepared  by  the  authors,  and  will  be 
described  in  a  future  communication ;  it  also  yields  hydroxyl- 
amine on  treatment  with  hydrogen  sulphide.  In  a  preliminary 
note  {ante,  p.  95)  reference  was  made  to  the  production  of  yellow 
crystals  of  unknown  nature,  together  with  metallic  mercury  and 
hydroxylamine,  on  treating  mercurous  nitrate  with  nitric  oxide : 
having  since  prepared  mercurous  nitrite,  the  authors  have  now 
learned  that  these  yellow  crystals  were  this  salt ;  and  having  ascer- 
tained that  hydrogen  sulphide  converts  it  partly  into  hydroxylamine, 
they  farther  recognised  that  the  apparent  formation  of  this  base  from 
mercurous  nitrate  and  nitric  oxide  had  really  been  its  formation  from 
mercurous  nitrite  and  the  hydrogeti  stilphide  used  to  remove  the 
mercury  from  the  solution,  as  mercurous  nitrite  is  soluble  in  nitric 
acid  with  but  partial  decomposition.  The  green  solution  prepared  by 
mixing  alkali  nitrite  Avith  copper  sulphate  also  yields  hydroxylamine 
when  treated  with  hydrogen  sulphide.  Alkali  nitrites  alone  treated 
Avith  hydrogen  sulphide  and  then  acidified,  yield  no  hydroxylamine. 
The  formation,  here  described,  of  hydroxylamine  from  the  nitrites  of 
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tlie  silver-mercury  group  of  metals,  is  the  only  indisputable  evidence 
thiex'e  yet  is  of  the  conversion  of  an  inorganic  nitrite  into  hydroxyl- 
amine. 

104.  "  Note  on  Some  Double  Thiosulphates."  By  J.  B.  Cohen, 
Ph.D.,  Assistant  Lecturer  on  Chemistry,  Owens  College. 

Rammelsberg  found  that  by  the  action  of  copper  sulphate  upon  a 
solution  of  jDotassium  thiosulphate  a  cuprous  potassium  thiosulphate 
was  formed  of  the  composition  K2S203*Cu2S203"2H20.  By  increasing 
the  proportions  of  potassium  thiosulphate,  a  hydrated  and  anhydrous 
salt  of  the  composition  Cu2S203-2K2S203-3H20  and  Cu2S2032-K2S203, 
may  be  obtained,  both  of  which  give  the  same  cuprous  barium 
thiosulphate  on  addition  of  BaCL.  An  anhydrous  silver  potassium 
thiosulphate  of  the  composition  K2S203*2Ag2S203  has  also  been 
prepared. 

105.  "  Preliminary  ISote  on  the  Action  of  Triphenylmethyl  Bromide 
on  Ethyl  Sodio-malonate."  By  George  Gr.  Henderson,  M.A.,  B.Sc, 
Assistant  to  the  Professor  of  Chemistry,  University  of  Glasgow. 

When  triphenylmethyl  bromide,  dissolved  in  absolute  ether,  is 
treated  for  some  time  with  an  equivalent  quantity  of  ethylic  sodio- 
malonate,  a  reaction  gradually  takes  place  ;  ethylic  fripJteiiylmethyl- 
malonaie  [CH-C(C6H5)3-(COOC2H5)2]  being  formed.  This  substance 
crystallises  from  alcohol  in  colourless  shining  prismatic  crystals 
which  melt  at  133-5°. 

When  hydrolysed  with  alcoholic  potash,  it  is  partially  decomposed, 

arbon  dioxide  being  split  off,   and  the  sodium  salt  of   ^-triphenyl- 

propionic   acid    is   formed.      The    acid   itself    [C(C6H5)3'CH2-COOH] 

crystallises  from  alcohol   in  small  colourless  prisms    which  melt   at 

177°. 

The  sodium  salt  (C2iHn02N'a'H20)  crystallises  from  water,  in 
which  it  is  very  soluble,  in  long  silky  needles.  The  barium  salt 
[(C2iHn02)2Ba*Il20],is  difficultly  soluble  in  water,  but  readily  soluble 
in  alcohol,  from  which  it  sepai'ates  in  white  crystals.  The  silver  salt 
[C2iHi702Ag]  is  obtained  as  a  white  micro-crystalline  precipitate, 
almost  insoluble  in  water  and  alcohol. 

106.  "  Action  of  Silicon  Tetrachloride  on  Aromatic  Amido-com- 
pounds."  By  Arthur  Harden,  B.Sc,  Dalton  Scholar  in  the  Owens 
College. 

The  author  finds  that  primary  amines  react  with  silicon  tetra- 
chloride, forming  diamines   of  the  formula   SiCl2(NHR')2.     He  has 
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prepared  such   compounds  from    aniline,  ortliotolnidinc,    isoxylidinc, 
and  betanaphthylamiiie. 

Pyridine  and  quinoline  form  the  additive  compounds,  2C5H4X'SiCl4, 
2CoH,X-SiCIi. 


RESEARCH  FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  in 
December.  Fellows  desiring  grants  are  requested  to  make  appli- 
cation before  December  11th. 


Titles  of  Papers  of  interest  to  Chemists  recently  read  before 
Societies  in  the  United  Kingdom  : — 

"  On  the  Action  of  Hydrochloric  Acid  Gas  upon  certain  Metals;" 
and  "  On  the  Capillary  Constants  of  Benzene  and  its  Homologues 
occurring  in  Coal  Tar."     By  T.  B.  Cohen. 

Manchester  Literary  and  Philosophical  Society,  Nov.  2nd. 
"  On  the  Specific  Heats  of  Minerals."     By  J.  Joly. 
"On  the  Method  of  Condensation  in  Caloi'imetry."     By  J.  Joly. 
"  A  Theory  of  Voltaic  Action."     By  J.  Brown. 

Royal  Society  of  London,  November  18th. 


At  the  next  meeting,  on  December  2nd,  there  will  be  a  ballot  for 
the  election  of  Fellows,  and  the  following  Papers  will  be  read  : — 

"  Bismuthates."     By  M.  M.  P.  Muir. 

"  The  Action  of  Inorganic  Compounds  on  Living  Matter."  By 
James  Blake,  M.D. 

"Morindin  and  Morindon."  By  T.  E.  Thorpe,  F.R.S.,  and 
A.  T.  Greenall. 


HARKISON  AND   SONS,  PK1MEK8  IX  OKDIXAET  TO  HER  MAJESTY,  ST.  MAKTIX  S  LAXE. 
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CHEMICAL    SOCIETY. 
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December  2nd,  1886.     W.  Parkin,  Esq.,  Ph.D.,  F.R.S.,  Vice-President, 

in  the  Chair. 

Mr.  Forbes  Rickard  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Arthur 
Henry  Downes,  M.D.,  Chelmsford,  Essex;  George  Arthur  Goyder, 
Hawkers  Road,  Adelaide,  Australia  ;  E.  Hori,  88,  King  Henry's  Road, 
Chalk  Farm,  N.W.;  Thomas  Burden  Keay,  85,  Herrington  Street, 
Sunderland;  Charles  E.  Sohn,  jun.,  25,  Beverley  Road,  Anerley ; 
James  Pim  Strangman,  Sarno,  Province  of  Salerno,  Italy ;  Jokichi 
Takamiue,  Department  of  Agriculture  and  Commerce,  Tokio. 

The  following  were  elected  Fellows  of  the  Society:  — 

Messrs.  James  A.  Audlej^,  Chichester  A.  Bell,  B.A.,  M.B.,  John 
Williams  Bevan,  Cuthbert  Robert  Blackett,  William  B.  Bottomley, 
Ebenezer  John  Cox,  John  Fuller,  Alexauder  Gait,  Thomas  Forest 
Garwin,  Sydney  Joseph  Harris,  George  Crompton  Holt,  H.  E.  Kirby, 
Henry  A.  B.  Leissner,  James  B.  L.  Mackay,  Hugh  O'Donoghue 
Macan,  B.A.,  James  B.  Mackintosh,  Edward  Lloyd  Marks,  N.  A. 
F.  Moos,  Herbert  Picking-ton,  L.  S.  M.  Pyke,  Edwin  Quayle,  James 
Schleselman,  Harry  Silvester,  Arthur  Turner,  Alfred  Hughes 
Twining,  William  Walker,  jun.,  Reginald  Williams. 

The  following  papers  were  read : — 

107.  "  Bismuthates."  By  M.  M.  Pattison  Muir  and  Douglas  J. 
Carnegie. 

The  authors  bave  attempted  to  isolate  definite  compounds  of  BioOs, 
or  BioO^,  with  K2O,  but  without  success.     They  find  that  very  long 
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continued  washing  with  hot  water  is  required  to  remove  all  the  potash 
from  the  solid  products  of  the  reaction  between  BiOsH.i  or  BiOCl, 
very  concentrated  potash  solution  and  chlorine.  They  show  that 
Bi205*3'H20  dissolves  in  about  100  times  its  weight  of  a  boiling  solution 
of  KOH  in  a  little  water,  and  that  yellowish-white  solids  are  obtained 
by  nearly  neutralising  this  solution ;  that  these  solids  may  be  washed 
free  from  potash  by  boiling  water,  and  that  the  residual  bodies  then 
contain  more  oxygen  than  Bi.Os,  and  nearly  approach  the  composition 
Bi20i.  They  conclude  that  BioOo'xHaO  exhibits  feebly  acidic  functions 
in  its  reaction  with  a  large  mass  of  very  concentrated  potash  solution  ; 
that  under  these  conditions  compounds  of  the  form  .x'BioOj'^/KoO  (or 
perhaps  ajBijO^.T/KoO)  are  probably  formed,  but  that  such  compounds 
can  only  exist,  if  at  all,  in  presence  of  large  quantities  of  potash. 
The  authors  give  reasons  for  regarding  the  formulae  given  by 
C.  Hoffmann  (Annahn,  223,  110)  to  so-called  potassium  bismuthates 
as  of  little  if  any  value. 

108.  "  The  Action  of  Inorganic  Compounds  on  Living  Matter." 
By  James  Blake,  M.D. 

The  reactions  taking  place  between  living  matter  and  inorganic 
compounds  have  been  investigated  by  introducing  solutions  of  the 
substances  directly  into  the  veins  and  arteries  of  living  animals.  The 
action  of  compounds  of  more  than  forty  of  the  elements  have  been 
investigated,  and  the  following  conclusions  have  been  arrived  at : — 
1st.  That  the  action  of  these  substances  on  living  matter  is  deter- 
mined  by  the  electropositive  element.  2nd.  That  their  general  biolo- 
gical action  is  connected  with  their  isomorphous  relations,  substances 
in  the  same  isomorphous  group  causing  the  same  biological  reactions. 
3rd.  That  in  the  same  isomorphous  gi'oup  the  intensity  of  biological 
action  is  determined  by  the  atomic  weight,  the  greater  the  atomic 
weight  the  smaller  the  quantity  required  to  cause  the  same  amount 
of  biological  action.  The  nature  of  these  reactions  is  at  present 
undetei-mined.     They  most  probably  are  due  to  contact  reactions. 

Discussion. 

Mr.  Lloyd  asked  whether  Dr.  Blake  had  experimented  on  vegetable 
matter,  and  if  so,  had  he  obtained  similar  results  ?  Potash  salts 
appeared  to  have  an  action  altogether  different  from  that  of  other 
members  of  the  group ;  and  it  was  known  also  that  they  affected 
plants  in  a  special  manner. 

Dr.  Stevexsox  said  that  the  subject  of  the  communication  was  one 
of  great  interest,  but  beset  with  difficulties.  Isomorphous  substances 
often  acted  very  differently  upon  the  animal  body,  as  for  instance  in 
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the  cases  of  sodium  chloride  and  potassium  iodide.  Nor  would  the 
differences  in  the  atomic  weights  of  potassium  and  sodium  account 
for  the  numerous  differences  in  the  toxic  properties  of  their  salts. 
Zinc  sulphate  and  ferrous  sulphate  are  isomorphous,  but  their 
physiological  actions  differ  greatly.  The  magnesium  group  of  metals 
were  asserted  by  the  author  to  act  upon  the  vomiting  nervous  centre, 
but  whilst  this  might  be  conceded  as  true  of  zinc  and  cadmium  salts, 
magnesium  salts  were  not  usually  regarded  as  emetics.  We  know  so 
little  of  the  molecular  constitution  of  bodies  in  solution,  that  it  was 
hazardous  to  reason  from  the  isomorphism  of  solids  to  their  analogies 
when  in  solution. 

Dr.  Laudkk  Bkumox  regarded  Dr.  Blake  as  a  pioneer  in  the  field  of 
pharmacology,  and  thought  his  paper  interesting  and  instructive. 
The  conclusions  were,  however,  rather  too  general,  and  the  exceptions 
deserving  of  more  attention  than  Dr.  Blake  had  given  them.  Thus 
the  action  of  the  chloride,  bromide  and  iodide  of  sodium  is  determined 
rather  by  the  electronegative  than  by  the  electropositive  element, 
and  this  is  still  more  the  case  with  the  nitrites,  all  of  which,  both 
organic  and  inorganic,  cause  dilatation  of  the  blood-vessels.  ^The 
first-named  salts  also  differ  in  action,  although  isomorphous.  Again 
the  toxic  power  of  elements  does  not  rise  regularly  with  their  atomic 
weight,  for  sodium  is  less  toxic  than  lithium  ;  but  potassium,  though 
more  toxic  than  sodium,  is  less  so  than  rubidium.  The  body  as  a 
whole  is  a  too  complicated  reagent,  and  instead  of  trying  to  arrange 
substances  according  to  their  lethal  action  on  the  body,  a  better  result 
would  be  obtained,  he  thought,  by  investigating  the  effect  of  different 
substances  on  the  constituent  parts  of  the  body,  such  as  muscle,  nerve, 
and  nerve-centre. 

Dr.  Blake,  in  reply  to  a  question  by  Mr.  Newlands,  stated  that  he 
had  not  experimented  on  the  therapeutic  action  of  boracic  acid.  He 
had  never  before  heard  of  the  fact  mentioned  by  Mr.  Lloyd,  that 
potash  salts  exercised  an  abnormal  action  on  living  vegetable  matter. 
The  observation  was  interesting,  as  of  all  the  substances  experimented 
with  the  potash  salts  were  the  only  ones  whose  biological  action  was 
not  in  agreement  with  their  isomorphous  relations.  This  fact,  however, 
cannot  be  rescarded  as  an  aro-ument  against  his  deduction  that  analo- 
gous  actions  were  produced  by  isomorphous  compounds,  which  was 
based  upon  the  results  of  the  examination  of  the  biological  action  of 
forty-two  other  elements,  potash  salts  forming  in  fact  the  only  excep- 
tion. The  statement  made  by  Dr.  Stevenson,  that  the  bromides, 
iodides  and  chlorides  of  the  same  base  differed  in  their  physiological 
action,  was  a  mistake,  founded  on  imperfect  methods  of  experimenting. 

His  own  experiments,  as  well  as  those  of  other  observers,  had  shown 
that  such  was  not  the  case.     The  remark  by  Dr.  Bi'unton  as  to  nitrous 
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acid  modifying  the  biological  action  of  the  base  was  undoubtedly 
true  ;  pyrophosphoric  and  pyrovanadic  acids  also  exerted  a  modifying 
influence,  but  he  had  shown  that  the  sulphates,  nitrates,  phosphates, 
arseniates,  carbonates,  acetates,  chlorides,  iodides  and  bromides  of 
the  same  base  caused  the  same  biological  reactions  when  introduced 
directly  into  the  blood.  To  the  remark  of  Dr.  Stevenson  that  it  Avas 
extremely  improbable  that  compounds  of  such  different  elements  as 
are  contained  in  the  same  isomorphous  gi'oup  should  cause  the  same 
reactions  on  the  various  organs,  the  speaker  would  only  say  that, 
however  improbable  such  a  fact  might  appear,  yet  experiment  had 
clearly  proved  that  such  was  the  case.  As  an  example  that  such  was 
the  case  the  action  of  the  salts  on  the  magnesium  group  was  referred 
to,  all  of  which  act  on  the  heart,  on  the  vomiting  centre,  on  the 
spinal  cord  and  on  the  blood,  in  exactly  the  same  manner. 

109.  "Morindin  and  Morindon."  By  T.  E.  Thorpe,  F.R.S.,  and 
T.  H.  Greenall. 

Morindin  was  discovered  by  Andereon  in  the  Surangi,  the  roots  of 
Morinda  citrifolia,  which  are  extensively  used  in  India  as  a  dye-stuff, 
more  especially  for  dyeing  reds,  purples  and  chocolates.  The  sub- 
stance occui's  mainly  in  the  root  bark,  and  can  be  extracted  by  treat- 
ment with  dilute  alcohol,  from  which  it  crystallises  in  lustrous 
sulphur-yellow  prisms.     According  to  Anderson  it  has  the  formula 

On  heating  in  closed  tubes  it  is  decomposed,  and  yields  a  sublimate 
of  Moritidon,  crystallising  in  long  red  needle-shaped  ciystals,  to  which 
Anderson  assigned  the  formula  CjsHsoOui. 

According  to  Rochleder  and  Stenhouse  morindin  is  identical  with 
ruberythric  acid,  CoeHoaOu,  and  hence  morindon  is  alizarin.  Stein 
(/.  pr.  Chem.,  97,  234)  has,  however,  pointed  out  several  facts 
which  are  inconsistent  with  this  supposition.  Morindin,  like 
ruberythric  acid,  is  a  glucoside,  but  the  product  which  it  yields  on 
hydi'olysis,  in  addition  to  glucose,  is  not  alizarin. 

The  authors  have  examined  this  question,  and  in  the  main  then- 
results  agree  with  those  of  Stein.  They  extracted  moi'indin  from  the 
roots  of  Morinda  citrifolia,  for  a  sample  of  which  they  are  indebted  to 
the  Director  of  the  Royal  Gardens,  Kew,  and  have  compared  its  pro- 
perties with  those  of  ruberythric  acid,  obtained  through  the  kindness 
of  Dr.  Schunk.  The  two  substances  are  not  identical,  and  they 
behave  very  differently  on  hydrolysis.  Morindin  gives  with  sulphuric 
acid,  ferric  chloride,  and  on  treatment  with  nitric  acid  perfectly 
different  reactions  from  those  afforded  by  alizarin.  The  analytical 
numbers  obtained  for  morindin  agree  closely  yrith  those  of  Anderson; 
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those  obtained  for  morindon  indicate  that  it  is  probably  trihjdroxy- 
methylanthraquinone.  The  qaantity  of  the  two  products  at  the 
disposal  of  the  authors  was  insufficient  to  definitely  settle  the  consti- 
tution of  the  substances.  Throuo^li  the  kindness  of  Mr.  Wardle,  of 
Leek,  tliey  have  obtained  a  large  supply  of  M.  citrifolia,  and  also  of 
M.  tiudoria,  and  a  further  communication  on  the  subject  is  promised. 

Discussion. 

Mx.  Groves  said  that  he  had  assisted  Dr.  Stenhouse  in  the  investi- 
gation referred  to ;  it  was  not  certain  Avhether  the  species  of  Morinda 
examined  was  citrifolia  or  tinctoria.  Also  it  was  important  to  remem- 
ber that  a  particular  constituent  might  occur  in  a  plant  on  one  occa- 
sion and  be  absent  in  another  sample,  gro^^^l  perhaps  under  somewhat 
different  conditions.  Thus  Dr.  Stenhouse  had  discovered  Munjistin 
in  the  sample  of  munjeet  he  oi*iginally  examined,  but  had  alto- 
gether failed  to  find  it  subsequently  in  another  sample,  which, 
instead,  contained  another  substance. 

110.  "  The  Hydration  of  Salts :  Cadmium  Chloride."  By  S.  U. 
Pickering. 

Dr.  Nicol  has  laid  considerable  weight  (Chem.  Netcs,  54,  191)  upon 
the  fact  that  Thomsen  (TJiermochem.,  3,  201)  has  found  the  heat  of 
hydration  of  cadmium  chloride  to  be  a  negative  quantity.  This  beino- 
the  only  inorganic  salt  which  has  a  negative  heat  of  hydration,  the 
author  has  repeated  Thomsen's  work.  Two  samples  were  prepared 
of  anhydrous  salt,  one  at  200°  C,  and  the  other  fused  ;  they  both  gave 
numbers  practically  identical  with  that  obtained  by  Thomsen,  at 
18°,  —3011  cal.  The  hydrated  salt  also  gave  a  number  very  nearly  the 
same  as  Thomsen's,  — 760  cal.,  but  was  found  to  be  a  monohydrate 
instead  of  a  dihydrate.  Thomsen,  therefore,  in  describing  the  salt 
used  by  him  as  containing  2H2O,  has  evidently  made  some  error.  The 
monohydrate  is  obtained  upon  evaporating  a  hot  solution,  and  the 
dihydrate  from  a  cold  solution  only.  The  dihydrate  gives  —2284  cal. 
on  dissolution,  and  hence  the  heat  of  hydration  of  the  salt  is  CdClj'HjO 
(sohd)  =  1092  cal.,  and  CdClo-2H20  (solid)  =  2421  cal. 

111.  "The  Decomposition  of  Sodium  Carbonate  on  Fusion."  By 
S.  U.  Pickering. 

The  author  has  investigated  sodium  carbonate  in  the  manner  in 
which  he  investigated  sodium  sulphate  (Chem.  80c.  Trans.,  1884, 
686),  with  a  view  to  asertain  whether  the  discrepancies  in  the  numbers 
given   for   its   heat   of    dissolution    could    be    accounted   for   by   its 
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oxistfucc  in  two  modifications,  as  in  the  case  of  the  sulphate.  All 
specimens  dehydrated  at  temperatures  below  the  fusing  point  of  the 
salt  gave  identical  numbers,  but  the  fused  salt  gave  a  result  200  cal. 
higher ;  this  -was  traced  to  the  decomposition  of  the  carbonate  :  for 
on  exposure  to  carbon  dioxide  that  gas  was  absorbed,  and  the  salt 
then  gave  a  heat  of  dissolution  600  cal.  less  than  the  normal,  owing 
to  the  formation  of  some  of  the  acid  carbonate,  the  necessary  hydrogen 
having  been  derived  from  atmospheric  moisture  absorbed  by  the 
decomposed  carbonate  during  its  pi'eparation.  The  amount  of  car- 
bonate decomposed  on  simple  fusion  was  about  3  per  cent. 

112.  "  Derivatives  of  Tolylbenzene."  By  Thomas  Carnelley, 
D.Sc.  (Lond.)  and  Andrew  Thomson,  D.Sc.  (Edin.). 

The  preparation  and  properties  of  the  following  compounds  are 
described  :— 

1.  a-Monobromotolylbenzene,  CfiHs-CeBsBr-CH.  =  1  :  (2  or  3):  4, 
m.  p.  127— 129^ 

2.  /^-Mouobromotolylbenzene,  CcHjBr'CcHi'CHa  =  1  :  -4 — 1  :  4,  m.  p. 
27—30°. 

3.  ,S-Monobromophenylbenzoic  acid,  CHiBr-CcH.-COOH  =  1:4— 
1 :  4,  m.  p.  193—194°. 

4.  a-Dibromotolylbenzene,  CsHiBr-CeHaBr-CHa  =  1 :4— 1 :  (2  or  3) :  4, 
m.  p.  113— 115^ 

5.  a-Bromophenylbromobenzoic  acid,  CfiHiBr-CeHsBr-COOH  =  1 : 4 — 
1 :  (2  or  3) :  4,  m.  p.  202—204". 

6.  /S-Dibromotolylbenzene,  CsHjBr C6H3Br-CH3= 1  :  4  - 1 :  (3  or  2) :  4, 
m.  p.  148—150°. 

7.  yS-Bromophenylbromobenzoic  acid,  CeHiBr-CsHsBr-COOH  =  1:4 
—1  :  (3  or  2)  :  4,  m.p.  231—232°. 

Terephthalic  acid  was  obtained  as  the  final  oxidation  product  of 
a-monobromoditolylbenzene,  and  p^rabromobenzoic  acid  as  the  final 
oxidation  product  of  /3-monobrcmotolylbenzene  and  of  x-  and  (3-  di- 
bi-omotolylbenzene. 

The  two  bromophenylbromobenzoic  acids,  melting  respectively  at 
202 — 204°  and  231—232°,  are  isomeric  and  not  identical  with  the 
dibromopheuylbenzoic  acid  described  by  Hohn  (Ber.,  16,  1082) 
since  his  acid  was  obtained  from  /i-dibromofluorene  ketone,  and  is 
therefore  a  derivative  of  1 : 2  phenylbenzoic  acid,  whereas  both  our 
acids  are  derived  from  1  : 4  phenylbenzoic  acid. 

113.  "  The  Amount  of  Chlorine  in  Rain-water  collected  at  Ciren- 
cester."    By  Edward  Kinch,  Royal  Agricultural  College,  Cirencester. 

Determinations  of  chlorine  in  the  rain-water  collected  in  a  small 
5 -inch  rain  gauge,  at  the  Royal  Agricultural  College,  443  feet  above 
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the  mean  sea-level,  have  been  made  continuously  since  1870.  The 
rain  collected  during-  the  six  months  April  to  September  is  kept 
apart  from  that  of  the  sis  winter  months  October  to  March ;  the 
chlorine  is  determined  in  the  mixed  waters  of  each  six  months. 

The  amount  of  chlorides  in  the  rain  is  nearly  always  greater  in  the 
winter  months  than  in  the  summer  months.  An  abnormal  amount  of 
chlorides  can  generally  be  traced  to  storms  from  the  south-west 
bringing  salt  spray  from  the  Bristol  Channel,  about  35  miles  dis- 
tant. Crystals  of  common  salt  have  been  found  after  such  storms 
on  the  windows  of  the  College  facing  west.  On  one  occasion,  in 
September,  1869,  Professor  Church  found  chlorine  equivalent  to  6' 71 
grains  of  common  salt  per  gallon  in  storm- water. 

The  rain  collected  during  the  winter  six  months,  1872-3,  contained 
an  abnormally  large  amount  of  chlorine ;  excluding  this  period  the 
yearly  averages  for  16  years,  1870-1885,  for  the  12  years  1874- 
1885-86,  also  the  means  of  the  last  12  summer  periods  and  12  winter 
periods  are — 


Kainfall  in 
inches. 


Chlorine 
per  million. 


Equivalent 

to   NaCl   per 

acre. 


Mean  of  12  summer  periods  to 

1885 

Mean  of  12   winter  periods  to 

1885-86  

Average  for  16  years  (excluding 

winter  1872-73) 

Average  for  12  years  to  March, 

1886 


17-04 
17  -65 
33-31 
34-69 


3-14 
3-58 
3-25 
3-36 


19-91 
23-56 
40-33 

43-47 


Lawes,  Gilbert  and  Warington  have  found  in  the  rain  collected  at 
Rothamsted,  as  a  mean  of  six  years  monthly  determinations,  1-99  of 
chlorine  per  million,  with  a  mean  rainfall  of  33-15  inches,  equivalent 
to  24-59  lbs.  of  common  salt  per  acre.  They  found  the  amount  of 
'chlorides  in  the  summer  months  to  be  less  than  one-half  that  of  the 
winter  months. 


114.  "  Some  Analogous  Phosphates,  Arsenates  and  Vanadates." 
By  John  A.  Hall,  Student  in  the  Laboratory  of  Owens  College. 

The  author  describes  a  nur  er  of  phosphates  and  arsenates 
corresponding  to  the  vanadat  ^  previously  described  by  H.  Baker 
(Trans.,  1885,  353)  ;  the  salts  of  which  an  account  is  given  are  the 
following : — 
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NaaAsOi-lOHjO,  Regular. 
NasVOi-TH^O 
Na3P04-7H,0 
Na3As04-4^H,0. 

115.  "Agricultural  Experiments  with  Iron  Sulphate  as  a  Manure 
during  1886."     By  A.  B.  Griffiths,  Ph.D. 

The  author  and  others  have  grown  various  crops  with  iron  sul- 
phate. Mr.  Barlow  (Oak  Lane  Farm,  Whitefield,  Manchester)  after 
treating  a  plot  of  land  of  ^  acre  with  14  lbs.  FeSOi,  obtained  5287  lbs. 
of  potatoes,  while  a  similar  plot  without  sulphate  only  yielded 
4891  lbs.  Mr.  J.  J.  Hunter  (Newxastle-upon-Tyne)  states  that  he 
obtained  a  crop  of  turnips  grown  with  FeSOi  as  good  as  a  similar 
crop  grown  with  guano  and  dissolved  bones ;  he  states  "  it  will  be  far 
cheaper  to  use  copperas."  The  author  has  tested  the  value  of  FeSO* 
as  a  manure  for  hay.  Taking  two  plots  of  land  of  the  same  size, 
one  manured  with  FeSOi  gave  6962  lbs.  of  hay  (dry)  while  the  other 
not  so  manured  gave  only  3496  lbs.  Mr.  Barlow  has  found  that  iron 
sulphate  is  a  good  manure  for  onions.  The  author  has  grown 
mangel-wurzel  crops  with  the  ordinary  artificial  manures  and  top- 
dressing  of  nitrate  of  soda.  Two  plots  were  taken  of  the  same  size 
and  treated  alike  as  far  as  artificial  manures,  quantity  of  seed 
used,  &c.  One  plot  was  dressed  with  |  cwt.  FeSO^  to  the  acre. 
This  plot  yielded  32  tons  of  roots ;  and  the  other  plot  (which  was 
treated  precisely  in  the  same  way,  minus  the  FeSO^)  gave  26  tons  of 
roots. 

The  author  has  grown  for  the  third  time  bean  crops.  The  land 
manured  with  FeSOi  yielded  50  bushels  of  grain,  while  the  other 
crop  (not  manured  with  FeSOi)  gave  30  bushels  of  grain.  He  also 
finds  that  iron  sulphate  is  a  good  manure  for  palms  and  india-rubber 
trees.  He  recommends  |  cwt.  of  FeSOi  per  acre  as  a  top-dressing. 
The  ii'on  sulphate  has  proved  to  be  an  antiseptic  agent  of  great  value 
for  parasitic  micro-organisms.  The  paper  shows  that  FeSOi  is 
apparently  a  better  manure  (for  certain  crops  at  least)  than  kainite. 
With  a  top-dressing  of  ^  cwt.  of  FeSO^,  the  author  obtained  9  tons 
potato  tubers ;  and  with  2  cwts.  of  kainite  as  a  top-dressing  only 
6  tons  of  tubers.  In  all  crops  grows  with  FeSO^,  the  albuminoids 
and  soluble  carbohydrates  are  increased.  Concerning  the  ashes  of 
the  plants,  it  is  found  that  when  the  iron  manure  has  been  used,  the 
ferric  and  phosphoric  oxides  are  increased,  and  the  potash  decreased, 
in  the  ashes  of  all  crops. 
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ADDITIONS    TO   THE   LIBRARY. 

I.  Donations. 

■  Statistical  Society.     Catalogue  of  the  Library  and  Index  :  London, 
1884. 

Descriptive  Catalogues  of  a  Collection  of  Economic  Minerals  of 
Canada  in  the  Indian  and  Colonial  Museum  :  London,  1886  : 

from  Geol.  Survey  of  Canada. 

Annual  Report  of  the  Department  of  Mines,  N.S.W.,  for  the  year 
1885  :  Sydney  1886  :  from  the  Department. 

Life  and  Labours  of  John  Mercer :  by  E.  A.  Parnell :  London, 
1886.  from  the  Author. 

Notice  sur  les  Instruments  enregisti-eurs  construits  par  R.  Freres. 

The  Chemistry  of  the  Farm :  by  R.  "Warington  :  4th  ed. :  London, 
1886 :  from  the  Author. 

Report  of  the  Board  of  Governors  of  the  Public  Library,  Museum, 
and  Art  Gallery  of  South  Australia  :  Adelaide,  1886  : 

from  the  Board. 

Proceedings  of  the  Birmingham  Philosophical  Society:  Birmingham, 
1885-1886  :  from  i^ie  Society. 

Results  of  Experiments  at  Rothamsted  on  the  Growth  of  Barley : 
by  J.  H.  Gilbert,  P.R.S. :  from  the  Author. 

Method  of  Analysis  of  Commercial  Fertilisers  :   Washington,  1886. 

from  C.  Harrison. 

Commercial  Organic  Analysis  :  by  A.  H.  Allen  :  vol.  ii ;  2nd  edition  : 

from  the  Author. 

II.  By  Purchase. 

Lectures  on  the  Physiology  of  Plants  :  by  G.  H.  Vines  :  Cambridge, 
1886. 

Food  Grains  of  India:  By  A.  H.  Church  :  London,  1886. 

Tables  to  Facilitate  Chemical  Calculations:  by  W.  Dittmar: 
Glasgow,  1885. 


RESEARCH  FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  in 
December.  Fellows  desiring  grants  are  requested  to  make  appli- 
cation before  December  11th. 
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At  the  next  meeting,  on  December  18th,  the  following  Papers  will 
be  read : — 

"  Researches  on  the  Constitution  of  '  Azo-  and  Diazo-dcrivatives.' 
I.  Diazoamido-compounds."  By  R.  Meldola,  F.R.S.,  and  F.  W. 
Streatfeild. 

"  The  Influence  of  Silicon  on  the  Properties  of  Iron  and  Steel." 
By  Thomas  Turner, 


J 
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ABSTRACTS  OF  THE  PEOCEEDINGS 


CHEMICAL    SOCIETY. 


No.  30.  Session  1886-87. 


December  16tli,  1886.     Dr.  Hugo  Mliller,  F.R.S.,  President,  in  the 

Chair. 

Messrs.  A.  Percy  Hoskins  and  M.  Hunter  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
William  Henry  Coates,  Hedou  House,  11,  Archway  Road,  Highgate, 
N. ;  Thomas  Cooksey,  B.Sc,  284,  Pentonville  Road,  N. ;  Hamilton 
Emmons,  Mount  Vernon  Lodge,  Leamington,  U.S.A. ;  Herbert 
McKeon,  123,  Lansdowne  Place,  Brighton  ;  J.  F.  McArthur,  Belgrave 
Crescent,  Eccles ;  David  Henry  Nayel,  21,  Tay  Street,  Dundee ; 
Joseph  de  Carle  Smith,  Junr.,  Norwich;  Lionel  "W.  Stansell,  16,, 
Hardy  Street,  Maidstone ;  D.  A.  Sutherland,  Burntisland  Oil  Works, 
Burntisland,  N.B. 

The  following  were  duly  elected  Fellows  of  the  Society  :  — 

Messrs.  Horace  Edward  Brothers ;  Francis  J.  H.  Coutts  ;  Tamemasa 
Haga ;  Henry  John  Hardy  ;  Michitada  Kawakita ;  Walter  Leach  ; 
Stephen  James  Pentecost ;  Henry  Joshua  Phillips ;  P.  Teshwant 
Sheshadri ;  Tetsukichi  Shimidzu ;  Joseph  Stapleton ;  William 
Phillips  Thompson  ;  Hikorokuro  Yoshida. 

The  following  papers  were  read  : — 

116.  "  Researches  on  the  Constitution  of  '  Azo-  and  Diazo-deriva- 
tives.'  I.  Diazoamido-compounds."  By  R.  Meldola,  F.R.S.,  and 
F.  W.  Streatfeild. 

In  this  paper  the  authors  give  the  results  of  the  application  of  the 
method  described  by  them  in  a  former  communication  (Trans.,  1886, 
624)  to  determine  the  constitution  of  the  diazoamido-compounds.    The 
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compound  described  ia  the  previous  paper,  paradiuitrodiazoamido- 
benzene,    has  the   symmetrical    formula    NOa-CcHj'Na'NH'CeHi'NOi, 

(1)  <4)     (4)  (1) 

and  is  consequently  unsuited  for  the  settlement  of  the  question  of 
intramolecular  mic'ration  of  the  N2-group.  An  unsymmetrical  com- 
pound has  therefore  been  prepared  from  paranitraniline  and  diazo- 
tised  metanitraniline  :  it  forms  yellow  needles  melting  at  211°,  and 
furnishes  on  decomposition  -with  chlorhydric  acid  a  mixture  of  meta- 
and  paranitranilines,  and  of  mcta-  and  paranitrochlorobenzenes.  Its 
ethyl-derivative,  prepared  by  the  authors'  method,  melts  at  148°,  and 
gives  on  decomposition  with  chlorhydric  acid  a  mixture  of  ethyl- 
meta-  and  ethylparanitraniline,  and  of  the  two  corresponding  nitro- 
chlorobenzenes.  A  method  of  identifying  a  mixture  of  mota-  and 
paradiamines  depending  upon  the  colour  reaction  on  oxidation 
("  indamine  "  formation)  is  described  in  the  paper.  In  order  to 
thi'ow  some  ligbt  upon  the  reaction  which  takes  place  when  these 
compounds  arc  decomposed  by  being  heated  Avith  chlorhydric  acid, 
experiments  have  been  made  by  heating  diazonitrobenzene  chlorides 
with  chlorhydric  acid  in  the  presence  of  similar  and  dissimilar 
nitranilines,  but  the  products  were  found  to  be  identical  in  all  cases 
with  those  of  the  corresponding  diazoamido-compounds,  so  that  it 
appears  probable  that  these  latter  compounds  are  actually  formed  in 
the  first  instance.  Metadinitrodiazoamidobenzene  (Griess,  Liebig^s 
Annalen,  121,  272)  has  been  prepared  by  the  action  of  1  mol.  propor- 
tion of  NaNOa  upon  two  of  metanitraniline  dissolved  in  chlorhydric 
acid  ;  it  forms  straw-coloured  needles  melting  at  194°,  and  decom- 
poses when  heated  with  strong  chlorhydric  acid  into  metanitrochloro- 
benzene  and  metanitraniline.  The  ethyl-derivative  forms  opaque 
whitish-yellow  needles  melting  at  119°  ;  it  is  decomposed  by  chlor- 
hydric acid  into  ethylmetanitraniliue  and  metanitrochlorobenzene. 
The  formula  of  these  compounds  are  NOo'CeHi-Nz-NH-CsHi-NOo  and 

(1)  (3)      (3)  (1) 

]SrO,-C6H4-N2-N(C2H5)-C6Hi-Iir02.      The  next  part  of  the  paper  deals 

(1)'  (3)  (3)  (1) 

with  th.e  question  of  the  identity  of  mixed  diazoamido-compounds. 
In  accordance  with  the  results  obtained  by  Griess  (Ber.,  1874,  1619) 
and  other  observers,  it  has  been  proved  that  the  compound  obtained 
by  the  action  of  diazotised  paranitraniline  upon  metanitraniline  is 
identical  with  the  above-mentioned  compound  formed  by  the  action 
of  diazotised  metanitraniline  upon  paranitraniline.  The  two  com- 
pounds have  the  same  melting  point  (211°),  and  give  the  same 
products  on  decomposition  by  chlorhydric  acid  ;  the  same  holds  good 
with  respect  to  their  ethyl-derivatives  (m.  p.  148°).  From  these  facts 
it  folloAvs  that  in  the  formation  of  this  compound  isomeric  change 
must  take  place  in  one  or  the  other  mode  of   preparation,  and  in 
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order  to  tlirow  light  upon  this  question,  the  authors  have  prepared 
for  comparison  the  ethyl-derivatives  resulting  from  the  action  of  the 
diazotised  nitranilines  upon  the  ethylnitranilines.  Thus  by  combining 
diazotised  metanitraniline  with  ethylparanitraniline,  a  compound  of 
the  formula  NO.-C6H,-N"2-N"(C2H5)-Cf,H4-N02  is  obtained.     This  is  iso- 

(1)  (3)  (4)  (1) 

meric  with  the  ethyl- derivative  (m.  p.  148")  above  described ;  it  melts 
at  174 — 175°,  and  is  decomposed  by  chlorhydric  acid  into  metanitro- 
chlorobenzene  and  ethylparanitraniline.  On  the  other  hand,  by  the 
action  of  diazotised  paranitraniline  upon  ethylmetanitraniline,  the 
compound  N02-C6H4-N"2'N(C2H3)-C6H4-N02  could  not  be  obtained,  but 

(1)  (i)  (3)  (I) 

the  product  is  apparently  an  amidoazo-compound  forming  orange- 
yellow  needles  melting  at  187°.      From  diazotised  paranitraniline  and 

ethylparanitraniline,   the   compound   NOo-C6H4-N'2'N(C3H5)-C6H4-N02 

(1)  W         W  (i)_ 

of  m.  p.  192°,  described  in  a  previous  paper  (Trans.,  1886,  630),  is 
obtained.  In  a  similar  manner,  diazotised  metanitraniline  acts  upon 
ethylmetanitraniline  with  the  formation  of  the  diazoethylamido-com- 
pound  of  m.  p.  119°,  described  in  the  present  paper. 

The  further  applicability  of  the  authors'  method  has  been  tested  by 
preparing  benzyl-derivatives  of  the  foregoing  dinitrodiazoamido-com- 
pounds.     N02*C6H4*N2'N'(C7H7)'C6Hi-NOa  crystallises  from  benzene  in 

(1)  (4)  (4)  (1) 

small  yellow  needles  melting  ab  190° ;  the  corresponding  modification 
1  :  3 — 3  :  1  melts  at  142°,  and  the  benzyl- derivative  of  the  unsym- 
metrical  dinitrodiazoamido-compound  melts  at  180°.  The  decomposi- 
tion products  of  the  benzyl-derivatives  are  analogous  to  those  of  the 
corresponding  ethyl-derivatives.  Summarising  their  results,  the 
authors  point  out  that  the  evidence  obtained  in  the  course  of  the 
present  investigation  shows  a  distinct  tendency  of  the  No-group  to 
migrate  to  the  para-position  with  respect  to  the  other  substituents  : 
thus  when  metanitraniline  is  diazotised  and  combined  with  paranitr- 
aniline, the  resulting  compound  has  been  proved  to  have  the  constitu- 
tion N02'C6H4']Sr2*NH'C6H4-NOo,  and  not,  as  might  have  been  expected 

(1)  (4)      (3)  (1)" 

on  first  consideration,  NOz'CeHi-N.'NH-Csni'NO..      This  migration  is 

(1)  (3)'    (4)  (1)    _ 

possibly  effected  through  the  formation  of  an  intermediate  additive 
compound  as  suggested  by  Victor  Meyer  (Ber.,  1881,  2447),  but  the 
authors  propose  to  submit  this  point  to  further  investigation. 

Discussion. 

Mr.  Feiswell  asked  did  Professor  Meldola  invariably  use  the  sealed 
tube  method :  might  not  a  less  violent  method  be  employed  ?  He 
thought  that  probably  what  had  been  said  of  the  easy  decomposability 
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©f  some  of  the  amido-azo-compounds  referred  to  might  be  extended  to 
all  such  bodies. 

Professor  ^Meldola  in  reply,  said  that  it  was  not  always  necessary 
to  heat  in  a  tube  :  mere  boiling  sufficed  in  many  cases. 


117.  "The  Influence  of  Silicon  on  the  Properties  of  Iron  and 
Steel."     Part  I.     By  Thomas  Turner,  Assoc.  R.S.M. 

After  referring  to  the  work  of  previous  observers  in  this  direction, 
including  Bessemer,  Gautier,  Mrazek,  Pourcel,  Riley,  Snelus,  and 
others,  the  author  gives  an  account  of  experiments  undertaken  to 
determine  the  influence  of  silicon  on  the  purest  form  of  iron  obtain- 
able in  considerable  quantities.  For  these  experiments  metal  was 
taken  from  the  basic  Bessemer  vessel,  at  the  end  of  the  blow,  and 
before  any  addition  of  manganese  had  been  made.  This  metal  had 
the  following  composition  :  C  =  0-03,  Si  =  0-0098,  S  =  0-039, 
Mn  =  0-06,  P  =  00-i.  It  was  mixed  in  a  red-hot  clay  crucible  with 
varying  small  quantities  of  silicon  pig,  containing  10' 3  per  cent,  of 
silicon,  the  product  being  afterwards  examined.  The  most  important 
results  are  given  in  the  following  table  : — 


Si  per 
cent,  by 
analysis. 

Limit  of 

elasticity. 

Tons  per 

sq.  in. 

Breaking 
load. 

Tons  per 
sq.  in. 

Eatio 
limit  to 
break. 

Extension 

per  cent. 

on  10 

inches. 

Eeduction 
of  area 
per  cent. 

Eelative 
hardness. 

0  -0098 

0-02 

0-035 

0  039 

0-08 

0-117 

0-13 

13  01 
13-08 
15-69 
16-42 
16-72 
18-00 
18-37 

21-80 
19-95 
23-07 
23-28 
23-77 
28-05 
25-68 

0-597 
0-656 
0-680 
0-704 
0-704 
0-642 
0-715 

27-7 
17-6 
16-3 
18-2 
24-2 
15-6 
18-8 

77-0 
40-3 
31-8 
37-7 
44-9 
26-8 
41-9 

18 
16 
17 
17 
20 
21 
20 

0-027 

17-75 

21-75 

0-861 

26-0 

67-4 

15 

Other  specimens  were  prepared  to  which  more  silicon  was  added, 
but  these  broke  in  pieces  in  attempting  to  roll  them.  The  last 
specimen  in  the  above  list  is  not  comparable  with  the  others,  as  in 
this  case  the  silicon  existed  in  the  o.ridised  condition,  and  the  material 
more  closely  resembled  the  original  metal  in  its  behaviour. 

The  author  draws  the  following  conclusions  fi'om  his  experiments. 
That  the  addition  of  silicon,  in  the  foi'm  of  silicon  pig,  to  the  purest 
iron  obtainable  in  commerce  tends  to  distinctly  reduce  its  suitability 
for  being  I'olled.  With  only  a  few  hundreths  per  cent,  of  silicon,  the 
metal  remains  quiet  in  the  mould.     Red  shortness  appears  to  increase 
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with  tlie  amount  of  silicon,  though  the  welding  properties  appear  to 
be  quite  unaffected  ;  the  metal  was  tough  when  cold,  with  all  propor- 
tions of  silicon. 

The  limit  of  elasticity  and  tensile  strength  increase  with  addition  of 
silicon,  but  the  extension  and  the  reduction  of  area  are  seriously 
diminished.  The  relative  hardness  is  but  slightly  affected,  and  appears 
to  be  connected  with  the  tenacity  of  the  material. 

With  0'4  of  silicon  and  0"21  of  carbon  a  steel  was  obtained  which 
was  difficult  to  work  hot,  but  could  be  hardened,  and  was  very  tough 
when  cold.  The  author  points  out  that  these  results  would  be  con- 
siderably modified  by  the  presence  of  larger  quantities  of  carbon  and 
manganese,  such  as  are  met  with  in  practice. 

Discussion. 

In  reply  to  a  question  by  Dr.  P.  Frankland,  Mr.  Turnee  said  that 
the  high  qualities  of  the  sample  which  he  had  stated  contained 
oxidised  silicon  (silica),  were  due  not  to  the  presence  of  this  body,  but 
to  the  absence  of  silicon. 

The  President  asked  if  Mr.  Turner  could  give  any  explanation  of 
the  boiling  over,  Avhich  he  had  referred  to  as  occuri^ing  when  the 
silicon-iron  was  added. 

Mr.  Turner  said  that  the  matter  had  been  somewhat  fully  dis- 
cussed elsewhere,  and  it  was  generally  believed  to  be  due  to  the 
evolution  of  gas  whicb  the  iron  had  been  able  to  retain  in  con- 
sequence of  its  containing  silicon. 

118.  "  The  Distribution  of  Nitrifying  Organisms  in  the  Soil." 
By  R.  Warington,  F.R.S. 

The  result  of  69  experiments  with  clay  or  loamy  soil  from  various 
depths  shows  that  the  nitrifying  agent  is  present  almost  without 
exception  down  to  3  feet  from  the  surface  ;  samples  from  below  this 
depth  did  not  always  exhibit  the  power  of  causing  nitrification,  and 
none  of  the  samples  of  soil  taken  8  feet  from  the  surface  produced 
nitrification.  The  nitrifying  organism  present  in  the  subsoil  is 
apparently  in  a  feeble  condition,  nitrification  starting  much  later  in 
solutions  seeded  with  subsoil  than  in  those  seeded  with  surface  soil. 
Reasons  are  given  for  believing  that  in  agriculture,  nitrification  is 
practically  confined  to  the  surface  soil.  The  nitrogenous  matter 
present  in  the  subsoil  is,  however,  nitrifiable  if  exposed  to  favourable 
conditions. 

Discussion. 

Dr.  Percy  Frankland  remarked  that  it  appeared  desirable  to  use 
a  nutritive  material  more   constant   in   composition   than  urine   in 
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experiments  on  nitrification.  He  objected  to  the  term  "  nitrifying 
organisms : "  Hcr^eus,  in  Berlin,  having  recently  proved  that  there 
were  a  considerable  number  of  organisms  capable  of  inducing  nitrifica- 
tion. 

Mr.  Warington  said  that,  however  unfit  urine  might  be  for  a 
certain  class  of  experiments,  as  the  object  he  had  in  view  was  to 
ascertain  if  nitrifying  organisms  were  present,  he  maintained  that  it 
was  sufficient  to  have  an  easily  nitrifiable  solution.  The  President 
had  asked — were  nitrifying  organisms  present  in  essentially  siliceous 
soils  ?  He  had  no  experience  except  with  Rothamsted  soils,  but  he 
should  say  that  they  were  if  such  soils  were  found  to  contain  nitrates; 
moreover,  Miintz  had  shown  that  if  the  organisms  once  became 
established  in  a  bed,  whatever  its  nature,  it  became  more  or  less 
capable  of  effecting  nitrification  in  suitable  liquids  passed  through  it. 

119.  "Isomeric  Change  in  the  Phenol  Series.  The  Action  of 
Bromine  on  the  Dibromonitrophenols."     By  A.  R.  Ling. 

The  author's  experiments  have  been  conducted  with  the  view  of,  if 
possible,  obtaining  some  explanation  of  the  isomeric  change  of 
dihromortho-  into  dibromoj^arawtY^-ophenol  by  the  action  of  bromine  first 
observed  by  Armstrong  (Chem.  Soc.  J.,  1875,  520).  As  products  of 
the  action  of  bromine  on  dibromorthonitrophenol  he  has  obtained 
tetrabromoquinone,  which  is  the  chief  product,  together  with  hromo- 
and  dibromoparajii^rophenol  and  orthobromodinitrophenol ;  dibromo- 
paranitrophenol  and  bromine  yielding  hrovioparanitro^^iQnol,  ortho- 
bromodinitrophenol and  tetrabromoquinone. 

It   would   seem   that   the  formation  of  the  bronianil  involves  the 
partial    debromination     of     the    dibromonitrophenol,     the    resulting  i 
bromor/7io?u7rophenol  then  undergoing  isomeric  change :    the  bromo- 
paranitrophenol  thus  produced  is  in  part  converted  into  bromodinitro- ' 
phenol  by  the  nitric  acid  resulting  from  the  nitroxyl  displaced  in  the! 
formation  of  bromanil,  and  in  part  into  dibromoparanitrophenol. 

Discussion. 

Mr.  Groves  asked  if  the  author  had  tested  his  bromine  for  iodine  ;  j 
minute  traces  of  this  latter  often  had  a  most  material  influence  :  thus 
tribromophenol  was  readily  converted  into    bromanil   by   means   of  j 
bromine  containing  a  little  iodine,  but  not  by  pure  bromine;  and  Oct  I 
a  few  other  similar  cases  might  be  mentioned. 

120.  "  Some  Azines."      By  Francis  R.  Japp,   F.R.S.,   and  CosmO] 
Innes  Burton,  B.Sc. 

The    authors    have    endeavoured    to    ascertain   whether    ditolane- 
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azotide,  C28H20N2,  and  diphenanthrylene-azotide,  C26HieN2  (Trans., 
1886,  826  and  843),  belong  to  the  class  of  the  ketines  or  to  that  of 
the  azines.  Thej  find  that  no  ditolane-azotide  is  formed  when 
benzil-monohydroxim  is  treated  with  tin  and  hydrochloric  acid,  con- 
trary to  what  might  be  expected  to  occur  if  the  azotide  were  a  ketine. 
They  further  show  that  there  is  a  close  analogy  between  diphen- 
anthrylene-azotide  and  Witt's  a-/3-naphthazine  (Ber.,  19,  2794),  and 
they  have  succeeded  in  synthesising  the  latter  compound  by  heating 
/3-naphthaquinone  with  ammonium  acetate — a  reaction  which  exactly 
corresponds  with  that  in  which  diphenanthrylene-azotide  is  obtained 
from  phenanthraquinone  (Trans.,  1886,  829,  foot-note).  These 
analogies,  together  with  the  fact  that  ditolane-azotide  may  be  trans- 
formed into  diphenanthrylene-azotide  (Trans.,  1886,  843),  lead  them 
to  regard  these  compounds  as  azines  : 

CsHs-C-N-C-CeHs  CeH.-C-N-C-CeH, 

II  I  II  I     II  I  II  I   ■ 
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No.  31.  Session  1886-87. 


January   20tla,   1887.       Dr.   Huo-o    Miiller,  F.R.S.,  President,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Leonard  Dobbin,  Ph.D.,  4,  Cobden  Road,  Edinburgh;  Edgar  Hall, 
Town  House,  Queenboro',  Kent ;  Alexander  Hay,  84,  West  Parade, 
Lincoln ;  John  Steele  Jackson,  The  College,  Epsom ;  Greorge  McGowan, 
Bangor,  North  Wales  ;  Henry  Droop  Richmond,  Park  Lane,  Totten- 
ham ;  Arthur  H.  F.  Kuppel,  52,  Parrock  Street,  Graveseud ;  Henry 
Lloyd  Snape,  B.Sc,  The  Technical  School,  Manchester;  W.  Scrutton, 
University  College,  London ;  Arthur  Stanley,  38,  Trebovir  Road, 
Earl's  Court,  S.W. ;  Henry  Weston  Wallis,  7,  Auckland  Road, 
Clapham  Junction,  S.W. 

The  following  papers  were  read  : — 

1.  "  Some  Silicon  Compounds  and  their  Derivatives."  By  J. 
Emerson  Reynolds,  M.D.,  F.R.S. 

Although  large  numbers  of  silicon  analogues  of  carbon  compounds 
are  known,  it  is  pointed  out  that  we  do  not  find  among  the  former 
any  well-defined  representatives  of  cyanogen  and  its  derivatives.  The 
present  investigation  was  commenced  some  years  ago  with  the  primary 
purpose  of  obtaining  such  compounds,  if  possible,  and  generally  of 
examining  reactions  in  which  the  silicon  haloids — particularly  the 
tetrabromide — and  organic  nitrogen  compounds  take  part.  In  the 
course  of  the  work  a  number  of  new  bodies  have  been  obtained,  only 
a  few  of  which  can,  however,  be  regarded  as  cyanogen-derivatives. 

The  author,  in  this  the  first  paper  of  a  series,  describes  the  action 
of  silicon  tetrabramide  on  thiocarbamide,  as  the  prodiTcts  obtained  in 
this  branch  of  the  enquiry  were  exhibited  at  the  conversazione  of  the 
Royal  Society  last  June. 


It  is  shown  that  silicon  teti'abromide  in  benzene  solution  acts  in  a 
very  remarkable  manner  with  thiocarbamide,  the  latter  affording  a 
condensed  amide  with  which  the  teti'abromide  unites.  Eight  mole- 
cules of  thiocarbamide  combine  with  only  one  of  silicon  tetrabromide 
at  the  temperature  of  boiling  benzene.  Attempts  t  j  make  this  amide 
unite  with  a  larger  proportion  of  the  bromide  only  lead  to  decomposi- 
tion. The  product  is  a  thick  liquid  at  a  temperature  65°  C,  below  the 
fusing  point  of  pure  thiocarbamide  (140°  C),  and  becomes  solid  at 
<irdinary  temperatures.  Solvents  of  the  tetrabromide  do  not  extract 
any  from  this  product,  nor  is  it  dissolved  by  any  liquid  without 
decomposition. 

When  boiled  with  anhydrous  alcohol  it  affords  a  monobromo-deriva- 
tive  of  pentathiocarbamide,  which  is  obtained  fi'om  the  alcoholic 
solution  in  beautiful  groups  of  silky  crystals.  At  the  same  time 
bromethyl-thiocarbamide  and  bromethyl-dithiocarbamide  are  obtained 
along  with  ethylic  silicates. 

Disccssiox. 

In  reply  to  Mr.  R ideal,  Professor  Reynolds  said  that  in  preparing 
>ilicon  tetrabromide,  it  was  essential  to  use  silica  which  had  been 
precipitated  in  the  gelatinous  form  and  to  mix  it  most  intimately 
with  the  carbon  (lampblack)  ;  the  action  of  the  bromine  took  place  at 
an  extremely  high  temperatm-e.  Replying  to  the  President's  question — 
Had  analogous  compounds  been  obtained  from  urea  ?  he  said  that 
urea  did  react  with  silicon  tetrabromide,  but  not  in  the  same  way  as 
thiocarbamide. 

Dr.  Armstrong  remarked  that  assuming  the  bromine  to  be  the 
linking  agent,  it  was  noteworthy  that  in  the  silicon  compound  and 
jilso  in  that  of  ethyl  bromide  with  thiocarbamide  the  ratio  was 
Br  :  2CSX2H4 :  this  perhaps  might  be  regarded  as  an  indication  that  the 
thiocarbamide  molecule  had  at  least  the  foi'mula  C2S2X4Hg ;  the  ratio 
in  the  remarkable  compound  Avith  bromine  was,  however,  different. 

"2.  "  Chromo-orgauic  Acids.  Part  I.  Certain  Chromoxalates."  By 
Emil  A.  Wei-ner. 

This  paper  contains  an  account  of  the  salts  resulting  from  the 
combination  of  chroTuium  oxalate  -with  certain  metallic  oxalates.  A 
study  of  these  compounds  has  led  to  the  conclusion  that  they  cannot 
be  considered  as  ordinary  double  salts,  but  are  in  point  of  fact  salts  of 
complex  chromoxalic  acids.  A  similar  view  of  the  constitution  of  these 
compounds  was  advanced  by  Malagnti  in  1843,  but  strange  to  say 
ha«  been  entirely  ignored,  since  all  workers  with  these  particular  com- 
pounds (with  the  exception  of  Clarke  and  Kebler)  have  treated  them  as 
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double  or  triple  salts.  Malagnti's  view  has  been  considerably  extended, 
and  new  experimental  evidence  furnished  in  support  of  it ;  it  has  also 
been  shown  that  the  oxalic  radicle  can  be  displaced  by  those  of  other 
organic  acids,  salts  of  which  have  been  obtained. 

The  paper  concludes  with  the  description  of  a  new  series  of  chrom- 
oxalates,  whose  members  are  shown  to  be  closely  related  to  those 
already  known. 

The  following  are  examples  of  the  formula?  given  by  the  author  to 
the  three  classes  of  salts  :  — 

Cr(0-a03K).,     Cr(^*p^^'^,       Cr-O-aOo-01 

I  II    r  O'CoO.'O  f       111  f 

Cr(0-C,03K)3     Crj^.c^K  Cr-0-C,0,-Oj 

Bh;e  salt.  Red  salt.  Grreen  salt. 

Discussion. 

Dr.  Japp  thought  that  some  of  the  provisional  constitutional 
formulte  proposed  by  the  author  for  the  various  series  of  chromoxalates 
were  open  to  criticism.  In  the  formula  for  the  salt  of  the  "  red 
series,"  for  example,  two  oxygen-atoms,  united  to  oxalic  acid  radicles, 
were  represented  as  satisfying  each  other's  affinities — an  arrangement 
which  would  place  these  stable  salts  in  the  same  category  as  the 
explosive  peroxides  of  acetyl  and  benzoyl ;  whilst  at  the  same  time 
the  two  chromium-atoms  in  the  formula  were  doubly  linked.  It  was 
only  necessary,  however,  to  suppose  that  these  vacant  affinities  of 
the  chromium-atoms  were  satisfied  by  those  of  the  oxygen-atoms  in 
order  to  represent  the  salts  as  perfectly  normal,  thus  : — 

KO-a.Oo-o-Cr<Q>C30, 

KO-C,0,-0-Cr<Q>Co02 

The  constitution  of  the  salts  of  the  "green  series"  was  still  more 
anomalous,  as  in  tJiese  the  chromium  was  represented  as  existing  in  a 
less  saturatecl  state  than  that  in  which  it  occurs  in  the  chromous 
compounds. 

Mr.  J.  M.  Thomson  drew  attention  to  the  interesting  dichroic 
properties  of  the  chromoxalates,  the  dichroism  being  especially 
marked  in  the  case  of  the  calcium  salt  described  by  Professor  Hartley. 
The  difference  in  the  extent  to  which  they  exhibit  dichroism  was 
very  remarkable,  as  it  distinctly  decreased  as  the  atomic  weight  of  the 
metal  forming  the  double  chromoxalate  increased,  the  dichroism  of 
the  potassio-baric  chromoxalate  being  small  compared  with  that  of 
the  potassio-calcic  chromoxalate  or  the  potassio-lithic  chromoxalate. 


Had  the  author  olxserved  tho  samo  diminntioii  of  dicliroism  with 
incro.ise  in  molocuhir  weight  in  the  salts  formed  from  tlie  organic 
bases  wliich  wei-e  mentioned  in  the  paper  ?  With  the  object  of  furthei- 
examining  the  optical  properties  of  these  compounds,  the  speaker  had 
recently  prepared  double  potassio-chromoxalates  containing  nickel  and 
cobalt ;  these  salts,  however,  presented  no  specially  marked  dichroic 
properties.  They  are  also  more  soluble  than  the  calcium  or  barium 
salts,  and  more  difficult  to  crystallise. 

Dr.  Foster  Morley  said  that  the  "  red  salt,"  as  formulated,  would 
be  a  chromoMif  salt ;  spectrum  analysis  might  be  expected  to  throw  b'ght 
on  the  question  whether  it  actually  was  a  compound  of  this  order. 
From  observations  recently  made  in  the  laboi-atory  of  the  University 
College,  it  appeared  that  the  difference  between  the  blue  and  red 
chromoxalates  was  of  the  same  nature  as  between  the  known  blue 
and  red  chrom/c  salts. 

Dr.  Armstrong,  agreeing  with  the  previous  speakers,  said  that  a 
chromotts  salt,  such  as  the  red  salt  was  represented  to  be,  ought,  like 
all  chromous  salts,  to  be  a  powerful  reducing  agent :  not  a  word  was 
said  in  the  paper  to  indicate  that  such  was  the  case.  The  green  salt, 
according  to  the  formula  given,  would  be  still  more  oxidisable :  it 
was  inconceivable  that  such  a  salt  should  be  formed  in  presence  of 
alkali  and  air.     He  thought  all  three  were  chromic  salts. 

Professor  Reynolds,  by  whom  the  paper  was  read,  said  in  reply 
that  differences  in  dichroic  properties  such  as  were  referred  to  by 
Mr.  Thomson  had  been  noticed  in  the  case  of  the  salts  of  organic 
radicles.  The  author  was  studying  the  spectroscopic  behaviour  of 
the  salts  described, 

3.  "  Note  on  the  Constitution  of  the  Double  Chi'omic  Oxalates." 
By  W.  N.  Hartley,  F.R.S. 

Some  years  ago  {Proc.  Soy.  Soc,  21,  499)  the  author  described  a 
remarkable  dichroic  salt,  a  potassio-calcium  chromoxalate,  and  at  the 
same  time  he  prepared  a  large  number  of  similar  salts,  the  analyses 
of  which  were  not  completed  in  time  for  publication.  These  were 
potassio-chrome  oxalates  containing  strontium,  barium,  lithium,  and 
thallium.  Excepting  the  lithium  and  calcium  salts  they  did  not  possess 
any  striking  optical  properties.     They  crystallised  freely. 

On  account  of  the  manner  in  which  these  salts  were  formed,  for 
instance : — 

a.  By  dissolving  chromic  hj^lrate  in  oxalic  acid  and  adding  the 

bases  or  their  carbonates  ; 
h.  By  preparing  the  red  potassium  chromic  oxalate,  Cr'"KC406*3H20, 

and  adding  neutral  potassium  oxalate  thereto  ; 


also  by  reason  of  their  reactions  with  calcium,  strontium,  and  barinm 
salts,  he  came  to  the  conclusion  that  tliej  were  really  derivatives  of 
a  distinct   acid  which  might   be    termed    chromoxalic  acid,  and  the 
formula  following  would  represent  its  constitution— Cr"'03(aOo-OH)3 
The  following  reasons  may  be  stated  as  affording  grounds'  for  this 


View : 


T.  The  chromium  is  not  precipitated  by  alkalies. 

2.  When  alkali  is  added  a  soluble  salt    of  the  alkali  is  produced 
instead  of  a  precipitate  of  chromic  oxide  or  hydrate. 

3.  The  carbonates  of  the  alkalis  give  soluble  salts  of  the  alkalis  and 
no  precipitate. 

4.  The  formula  given  is  the  only  one  which  explains  the  formation 
of  such  salts  as  K3Cr"'-8C.,Oi. 

5  The  blue  salts  such  as  KsCr'-'-SCaO,  are  formed  toith  greater 
facihtf/  than  the  red  salt  KCr"''2C204. 

6.  The  blue  salts  give  none  of  the  reactions  which  are  characteristic 
of  oxalates  such  as  precipitation  with  chlorides  of  calcium,  barium,  &c. 

7.  Ihe  blue  salts  can  be  formed  from  the  red,  and  the  potassio- 
calcium  chromic  oxalate  can  be  made  by  boiling  calcium  oxalate  with 
the  red  salt  according  to  the  equation 

c5.}2(a.O0  +  Ca"C.a  =  ^^?;'}3(CA). 

^    4    '' Re.narks   on  recent  Papers  l,y  A.  Baeyer  and  J.  Thomsen  on 
Ihe  Constitution  of  Benzene.'  "     By  Alex.  K.  Miller,  Ph.D. 

The  author  contends  that  most  of  Baeyer's  arguments  fail  to  carry 
much   weight,  since  they  are    based  on  reactions  which  admittedly 
mvo  ve  intramolecular  changes.      Such  reactions  might  be  used  with 
equal  force  either  m  support  of  or  against  almost  any  formula  accord- 
ing to  the  way  m  which  the  isomeric  change  be  assumed  to  take  place 
It  ,s  shown,  for  instance,  how  the  conversion  of  dihydroxyterephthalic 
ether  into  succmosuccinic  ether  maybe  explained  with  the  help  of 
the  prism  formula  as  readily  as  with  Kekule's  symbol.      The  author 
also  points  out  a  weak  point  in  the  argument  which   Baeyer  brino-s 
forward  against  the  prism  formula.     Finally  it  is   pointed  out  that 
-Baeyer  s  arguments  in  support  of  the  existence  of  a  double  bond  in 
benzene   are  founded    upon   data  which    may  perhaps  be   used  as  an 
argument  in   favour,   but  certainly  do  not  prove  the  existence,  of  a 
pair  of  double  bonds. 

stJwi'fr'''?  ^"^  Thomsen's  octahedral  symbol  for  benzene,  it  is 
stated  that  the  advantages  claimed  for  it,  namely,  that  it  is  a  perfectly 
symmetrical  space  representation  which  admits  of  three  possible 
disubstitution-derivatives,  and  three  only,  are  perfectly  well  founded 
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It  is,  however,  pointed  out  that  the  symbol  difFers  in  some  important 
respects  from  Kekule's  symbol ;  it  is  impossible,  for  instance,  to 
represent  quinone  as  a  diketone,  the  only  representation  possible 
being  that  in  which  each  oxygen-atom  is  united  by  one  affinity  onl}- 
to  a  carbon-atom ;  another  difference  is  that  Thomsen's  symbol  renders 
possible  four  disubstitution-derivatives  of  hexahydrobenzene.  Finally, 
certain  synthetical  reactions  such  as  the  formation  of  succinosuccinic 
ether  from  succinic  ether  cannot  well  be  represented  with  the  aid  of 
the  symbol  in  question. 

In  conclusion,  the  author  expresses  the  opinion  that  neither  Baeyer's 
nor  Thomsen's  paper  has  contributed  to  the  solution  of  the  problem  of 
the  constitution  of  benzene. 


At  the  next  meeting,  on  February  Si'd,  there  will  be  a  ballot  for 
the  election  of  Fellows,  and  the  following  papers  will  be  read : — 

"  An  Explanation  of  the  Laws  which  govern  Substitution  in  the 
case  of  Benzenoid  Compounds."     By  Dr.  Armstrong. 

"  The  Synthetical  Formation  of  Closed  Carbon  chains." 

Part  T.  "  Some  Derivatives  of  Tetramethylene."  By  Dr.  W.  H. 
Perkin,  Junr.,  and  H.  Coleman. 

Part  II.  "  Some  Derivatives  of  Pentamethylene."  By  Dr.  W.  H. 
Perkin,  Junr. 


HABEISO'  A>"D  SOXS,  PBIKTEKS  IN  OBDINABT  TO  HER  MAJESTY,  ST.  MAETINc  LANE. 


ABSTEACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  32.  Session  1886-87. 


February   3i-d,   1887.      Dr.   Hugo   Miiller,  F.R.S.,  President,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Cecil  Howard  Cribb,  38,  Soho  Square  ;  Joseph  Frank  Geisler,  Mer- 
cantile Exchange  Buildings,  Hudson  and  Harrison  Streets,  New 
York;  Thomas  Albert  Hedley,  41,  St.  Jean  Baptiste  Street,  Mon- 
treal ;  Joseph  William  O'Connor,  28,  Aberaeron  Place,  N.W. ;  Gerald 
Tattersal  Moody,  229,  Rye  Hill,  S.E. 

The  following  wei'e  elected  Fellows  of  the  Society  : — 

Messrs.  William  Henry  Coates,  Thomas  Cooksey,  Arthur  Henry 
Downes,  M.D.,  Hamilton  Emmons,  George  Arthur  Goyder,  E.  Hori, 
Hubert  McKeow,  J.  F.  McArthur,  David  Henry  Nagel,  Thomas 
Burden  Reay,  Charles  E.  Sohn,  Junr.,  Lionel  W.  Stansell,  James 
Pirn  Strangman,  D.  A.  Sutherland,  Jokichi  Takamine. 

The  following  papers  were  read  : — 

5.  "  The  Absorption  of  Gases  by  Carbon."     By  Charles  J.  Baker. 

A  series  of  experiments  are  described  in  which  carbon  in  the 
form  of  animal  charcoal,  previously  heated  in  vacuo,  was  saturated 
with  oxygen,  both  dry  and  moist,  at  a  low  temperature;  the  carbon 
thus  treated,  enclosed  in  a  vacuous  tube,  was  then  heated  for 
some  time  at  100°,  and  finally  the  absorbed  gas  was  extracted  and 
analysed. 

Using  moist  oxygen,  it  was  found  that  no  gas  was  given  off  at  12° 
from  the  carbon  which  had  been  exposed  for  one  hour  at  —15°  in 
such  an  atmosphere;  on  heating  the  carbon  thus  treated  at  100° 
during  seven  days,  and  then  exhausting  at  this  temperature,  it  gave 
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about  seven  timos  its  volume  of  gas  consisting  of  carbon  dioxide.  No 
carbon  dioxide  was  produced  on  digesting  carbon  and  water  vapour 
for  a  similar  period  and  then  exhausting. 

Using  dry  oxj'gen  and  proceeding  similarly,  no  gas  was  given  off 
from  the  charcoal  at  100" ;  however,  on  raising  the  temperature  to 
about  450",  gas  was  expelled,  consisting  mainly  of  carbon  monoxide 
mixed  with  carbon  dioxide.  Dried  carbon  was  then  charged  with  dried 
carbon  dioxide,  and  the  gas  was  extracted  by  heating  at  about  450° 
as  before  ;  it  consisted  of  carbon  monoxide  and  dioxide,  the  propor- 
tion of  the  former  being  less  the  more  carefully  the  carbon  was  dried. 
The  author,  therefore,  concludes  that  the  more  carefully  moisture  is 
excluded,  the  less  does  the  carbon  burn  in  the  carbon  dioxide  which 
it  absorbs  ;  and  further  that  carbon  is  burned  directly  to  carbon 
monoxide  by  absorbed  oxygen. 

Discussion. 

Mr.  F.  J.  M.  Page  asked  whether  the  author  had  ascertained  if  the 
same  carbon  conld  be  used  repeatedly  ;  that  is  to  say,  was  it  possible 
to  burn  away  the  whole  of  the  carbon,  or  was  the  action  confined  to 
the  surface. 

Professor  Odltng,  who  had  communicated  the  paper,  said  this  had 
not  been  ascertained ;  he  thought,  however,  it  was  probable  that  the 
carbon  would  become  less  and  less  absorptive,  but  that  the  action 
would  continue  in  proportion  as  absorption  took  place. 

6.  "  An  Explanation  of  the  Laws  which  govern  Substitution  in  the 
case  of  Benzenoid  Compounds."     By  Henry  E.  Armstrong. 

Certain  mono- derivatives  of  benzene,  especially  those  containing 
a  hydrocarbon  radicle,  one  of  the  halogens,  hydroxyl  or  amidogen 
yield  a  mixture  of  the  para-  and  ortho-di-derivatives  in  proportions 
which  vary  both  according  to  the  nature  of  the  compound  dealt  with 
and  of  the  reagent,  and  the  conditions  under  which  the  change  is 
effected;  and  if  produced  at  all,  the  meta-derivative  is  formed  in  but 
a  small  proportion.  If,  however,  the  radicle  present  in  the  mono- 
derivative  be  NO2,  COH,  CO2H,  SO3H,  the  meta-di-derivative  appears 
invariably  to  be  the  chief  product.  Hitherto  no  explanation  of  this 
difference  in  the  behaviour  of  the  two  series  of  mono-derivatives  has 
even  been  suggested. 

In  seeking  to  arrive  at  an  explanation  it  is  necessary  to  form  a 
clear  conception  of  the  manner  in  which  "  substitution  "  is  effected. 
The  author  is  of  opinion  that  in  the  first  instance  an  additive 
compound  is  formed  ;  and  he  points  out  that  Kekule  has  long  since 
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insisted  in  the  plainest  terms  on  this  interpretation  of  those  cases  of 
change  which  are  commonly  spoken  of  as  "double  decompositions." 

He  is  inclined  to  believe  that  the  tendency  of  negative  to  attract 
and  combine  with  negative  elements — to  which  he  has  of  late  frequently 
directed  attention — is  the  effective  cause ;  and  that  the  additive  com- 
pound is  formed  from  those  mono-derivatives  which  obey  the  "  para- 
ortho  law  "  by  the  fixation  of  the  reacting  molecule  upon  the  carbon- 
atom  which  carries  the  radicle  :  separation  of  water  or  halogen 
hydride  ensuing  thereon,  the  radicle  of  the  reacting  molecule  assumes 
the  place  either  of  an  ortho-  or  of  a  para-hydrogen  atom.  It  is  easy  to 
understand  the  formation  of  the  ortho-di-derivative,  as  the  hydro^^en- 
atom  displaced  is  associated  with  a  carbon-atom  contiguous  to  that 
to  which  the  reacting  molecule  attaches  itself.  The  formation  of  the 
pai-a- compound  is  attributed  by  the  author  to  the  tendency  towards 
symmetry,  so  frequently  evidenced  in  cases  of  isomeric  change  and  in 
other  ways  by  benzenoid  compounds  ;  and  not  to  the  existence  of  any 
direct  connexion  between  carbon-atoms  relatively  in  the  para-position. 
The  formation  of  meta-derivatives  is  believed  by  the  author  to  result 
from  the  addition  of  the  reacting  molecule  not  to  the  carbon-atom  of 
the  benzene-ring  but  to  the  radicle  which  in  the  mono-derivative  is 
attached  to  one  of  the  carbon-atoms  of  the  ring ;  he  is,  however,  of 
opinion  that  in  order  to  explain  why  the  additive  compound  thus 
constituted  yields  a  meta-di-derivative,  it  will  be  necessary  to  obtain 
further  information  regarding  the  "  dynamics  "  of  such  changes. 

Discussion. 

Professor  Odling  observed  that  any  attempt  to  solve  the  problem 
of  the  action  of  the  commonly  employed  reagents,  chlorine  or  bromine, 
nitric  acid  and  sulphuric  acid  on  one  set  of  phenic  mono-derivatives 
to  produce  under  ordinary  conditions  mainly  para-di-derivatives,  and 
on  another  set  of  phenic  mono-derivatives  to  produce  mainly  meta-di- 
derivatives,  was  entitled  to  a  thoughtful  and  grateful  consideration. 
But  in  his  opinion  a  distinction  should  be  drawn  between  the  abstract 
cause  of  the  result — as  when  Professor  Armstrong  attributed  the 
habitual  preferential  formation  of  para- derivatives  to  the  existence  of 
a  tendency  to  the  formation  of  symmetric  compounds,  and  the 
mechanism  leading  to  the  result — as  when  he  represented  the  forma- 
tion of  ortho-derivatives  as  being  an  almost  necessary  consequence  of 
the  particular  process  by  which  he  conceived  the  substitution  to  be 
effected.  The  former  suggestion  did  not  appear  to  help  the  matter 
forward  very  much  ;  but  the  latter  suggestion  was  at  any  I'^te  in  the 
nature  of  a  real  explanation :  though,  for  himself,  he  was  not  prepared 
to    admit    the    general    principle    that   the    previous   combination  of 
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reagents  was  an  invariable  and  determining  condition  of  their 
reaction.  Under  exposure  to  bright  daylight,  a  mixture  of  equal 
volumes  of  chlorine  and  marsh-gas,  for  instance,  reacted  even  with 
violence ;  and,  in  his  opinion,  while  the  evidence  as  to  the  fact  of 
their  previous  combination  was  of  the  smallest,  the  evidence  as  to  the 
previous  combination  being  the  determining  condition  of  the  reaction 
vras  none  at  all.  Admitting,  however,  that  in  the  case  of  phenic 
reactions  a  previous  combination  took  place  in  the  particular  manner 
so  ingeniously  conceived  by  Professor  Armstrong  as  favouring  the 
production  of  ortho-componnds,  the  general  question,  exemplified  in 
the  special  case  of  the  nitro-bromo-derivatives,  for  instance,  why, 
starting  from  the  mono-bromo-derivative  we  should  get  mainly  a 
para-di-derivative  instead  of  an  ortho-di-derivative,  and  why,  starting 
from  the  mono-nitro-derivative  we  should  get  mainly  a  meta-di- 
derivative  rather  than  either  a  para-  or  an  ortho-di-derivative,  still 
remained  a  problem,  and  one  of  very  great  interest,  towards  the 
solution  of  which  Professor  Armstrong  had,  at  any  rate,  made  a 
serious  advance.  It  was  clear  that  the  nature  of  the  product 
depended  a  good  deal  on  the  conditions  of,  and  modes  of  effecting,  the 
reaction. 

He  might  here  say  that  having  regard  to  the  usual  modes  of  experi- 
menting, he  was  accustomed  to  point  out  that  where  the  pre-existing 
radicle  was  one  of  the  typical  radicles  formulated  as  CI,  OH,  NHo,  and 
CH3,  respectively,  or  some  closely  related  radicle,  the  tendency  was  to 
the  formation  of  1 — i  di-derivatives ;  and  that  where  the  pre-existing 
radicle  was  one  of  the  acidic  radicles  formulated  as  NOo,  SO3H,  and 
COoH,  or  some  allied  radicle,  the  tendency  was  to  the  production  of 
1 — 3  di-derivatives.  Having  regard  to  the  want  of  absolute  con- 
cordance even  in  the  writings  of  the  present  day,  and  to  the  exti-eme 
confusion  in  the  writings  of  the  last  twenty  years,  as  to  the  attribu- 
tion of  the  prefixes  para-,  ortho-  and  meta-,  he  preferred  to  speak  of 
the  different  sets  of  compounds  as  1 — 4,  and  1 — 2  and  1 — 3  deriva- 
tives respectively.  At  the  same  time  the  expression  of  the  primary  1, 
in  each  case,  was  for  the  most  part  superfluous,  and  might  be  omitted 
with  advantage ;  only,  to  avoid  confusing  the  other  numerals  with 
multiples,  it  was  preferable  to  denote  them  by  means  of  the  small 
Roman  or  italic  figures  used  by  doctors  when  writing  their  prescrip- 
tions, instead  of  by  the  usual  Arabic  figures.  Thus  while  speaking  of 
the  two  liquid  dibromobenzenes,  or  as  he  preferred  to  call  them 
dibromo-phenoenes,  as  one- two,  and  one-three  dibromophenoene  re- 
spectively, he  was  accustomed  to  write  and  formulate  them  as  ij-di- 
bromo-phenoene  or  ij-CsH^Bra,  and  iij-dibromo-phenoene  or  iij-CsHiBro 
respectively,  the  so  printed  names  and  formulae  being  much  shorter 
and  clearer  than  those  usually  employed.     These  expressions,  more- 
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over,  stand  in  direct  relation  to  the  facts  that  ij-dibromo-phenoene 
gives  origin  to  two  tribromo-derivatives,  and  that  iij-dibromo-phenoene 
gives  origin  to  three  tribromo-derivatives.  As  regards  the  expression 
of  the  1 — 4  or  crystalline  dibromo-phenoene,  he  was  accustomed  to 
write  and  formulate  it  as  jv-dibromo-phenoene,  or  3v-C6H4Br> ;  but  it 
might  be  very  well  expressed  as  j -dibromo-phenoene  or  j-CeHiBrj, 
which  would  associate  it  wnth  the  fact  of  its  giving  origin  to  one 
tribromo-phenoene  only. 

Mr.  GrROYES  referred  to  the  absorption  of  chlorine  in  large  quantity 
by  chloroform  and  carbon  tetrachloride,  and  thought  that  facts  such 
as  these  ought  to  be  taken  into  account.  He  did  not  think  that  the 
tendency  to  form  symmetrical  di-derivatives  was  so  universal  as 
suggested  by  the  author :  the  formation  of  resorcinol  from  benzene- 
^aradisulphonic  acid  was  a  case  in  point. 

Dr.  W.  H.  Perkin,  Jun.,  thought  that  the  production  from  hydrazo- 
benzene,  not  only  of  benzidine  but  also  of  an  isomer,  was  evidence 
against  Dr.  Armstrong's  view  as  to  the  manner  in  which  para- 
compounds  were  formed. 

Dr.  AKiisTRONG,  replying  to  Professor  Odling's  objection  that  the 
para-derivative  was  the  chief  product,  and  not  the  ortho-  as  should 
be  the  case  according  to  his  (Dr.  Armstrong's)  explanation  of  the 
manner  in  which  substitution  was  effected,  said  that  this  was  by  no 
means  always  the  case  :  in  a  recent  investigation  of  the  chlorotoluenes, 
for  example,  it  had  been  shown  that  about  twice  as  much  ortho-  as 
para-dichlorotoluene  was  formed.  The  proportions  in  which  para-  and 
ortho-derivatives  were  formed,  appeared,  however,  to  vary  greatly, 
and  to  depend  very  much  on  the  conditions  obtaining  at  the  time  of 
change.  He  was  of  opinion  that  the  behaviour  of  the  paraffins 
afforded  the  strongest  evidence  in  support  of  his  view  that  addition 
preceded  substitution :  the  affinity  of  the  carbon-atoms  being  all  but 
satisfied,  especially  in  the  lowest  terms,  substitution  was  effected  but 
slowly  in  consequence  of  the  small  extent  to  which  the  chlorine  was 
able  to  combine  with  the  paraffin ;  and  it  was  most  important  to 
observe  that  when  chlorine  had  once  become  introduced,  the  intro- 
duction of  other  atoms  could  be  effected  more  and  more  readily — the 
chlorine  already  introduced  rendering  the  molecule  more  ready  to 
combine  with  chlorine.  Mr.  Groves's  reference  to  the  solubility  of 
chlorine  in  chloroform  and  carbon  tetrachloride  was  most  apposite. 
The  behaviour  of  hydrazobenzene  appeared  to  him  to  be  perfectly  in 
harmony  with  his  views,  the  isomer  formed  together  with  benzidine 
being  the  ortho-compound.  Cases  such  as  were  referred  to  by 
Mr.  Groves  were  probably  not  simple  isomeric  changes,  but  involved 
the  successive  occurrence  of  several  distinct  changes. 
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r.  "  Some  DerivatiYea  of  Tetramethylene."  By  G.  H.  Caliuan  and 
Dr.  W.  H.  Perkin,  Jun. 

On  heating  calcium  tetrametliylenemonocarboxjlate  with  lime,  a 
gas  and  an  oil  are  produced,  two-thirds  of  the  former  consisting 
of  ethylene,  and  the  remaining  thix-d  being  a  mixture  of  hydrogen, 
methane  and  carbonic  oxide. 

The  oil  contains  two  new  ketones,  ditetramethylene  ketone — 

CHo  I  ^g;  j  CH-CO-CH  |  ^^;  j  CH,.   B.  p.  204—205° ; 

and  methyltetramethylene  ketone  or  acetyl-tetramethylene — 

CHs-CO-CH  I  ^^-  j  CHo.    B.  p.  137—138°. 

Tetramethylene  aldehyde  has  also  been  prepared  by  heating 
calcium  tetramethylenemonocarboxylate  with  calcium  formate ;  it 
boils  at  115 — 117°. 

8.  "Derivatives  of  Pentamethylene."     By  Dr.  W.  H.  Perkin,  Jun. 

The  sodium-derivative  of  ethyl  malonate  is  converted  by  the  action 
of  trimethylene  bromide  into  ethylic  tetramethylenedicarboxylate 
and  ethylic  pentane-u.-,  wo-tetracarboxylate, 

(COOEt),-CH-CH,-CHo-CH.-CH(COOEt),. 
On  hydrolysis  this  latter  yields  the  tetracarboxylic  acid.      On  heating 
tliis   acid  to  200"   it   is   converted  into  a-pimelic  acid  and  carbonic 
anhydride. 

If  ethylic  pentanetetracarboxylate  be  treated  with  sodic  ethylate, 

a  disodium  compound,    (COOEOaCXa-CHo-CHs-CHj-CXa-CCOOEt),, 

is  formed.  By  treating  this  disodium-derivative  with  bromine,  ethylic 

,    ,      ^  ,         ,       1  ,    (COOEt>C-CH,-CHo-CH.,-C(COOEt)., 
pentamethylenetetracarboxylate,  ^  '■  '  |  ''^ 

is  obtained. 

On  hydrolysis  this  salt  yields  the  tetracarboxylic  acid,  which  on 
heating  to  200°  loses  2  molecules  of  carbonic  anhydride,  being  con- 
verted into  pentamethylenedicarboxylic  acid — 

CHox 

I        \CH— COOH 
-  CH.      I 

I        /CH— COOH 

ch/ 

a  crystalline  body  melting  at  160°. 

Ethylic  pentamethylenedicarboxylate  is  a  disagreeably  smelling 
oil,  boiling  at  249 — 252°. 

PentamethylenedicaTboxylic  anhydride  melts  at  64—07°. 
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Discussion. 


Dr.  A.  K.  Miller  asked  :  Had  Dr.  Perkin  made  any  attempts  to 
prepare  liexamethylene  rings  ?  Reactions  whicli  would  furnish 
compounds  so  constituted  might  easily  be  suggested ;  and  their  pro- 
duction would  afford  considerable  support  to  the  arguments  adduced 
in  favour  of  the  view  that  those  now  described  were  tetra-  and  penta- 
methylene  ring-compounds. 

Dr.  Armstrong  remarked  on  the  peculiarly  interesting  and  valuable 
character  of  Dr.  Perkin's  work  on  polymethylene-derivatives.  In  his 
paper  on  tetramethylene  compounds  Dr.  Perkin  had  most  clearly 
established  the  difference  between  what  he  called  tetramethylene 
compounds  and  the  hiown  isomeric  allyl-derivatives  which  it  was 
conceivable  might  be  formed  in  reactions  such  as  were  described  ; 
but  it  did  not  follow  from  this  that  the  bodies  in  question  were 
tetramethylene  compounds  :  we  were  admittedly  dealing  with  bodies 
of  a  novel  type,  and  it  was  therefore  necessary  to  be  very  cautious 
in  applying  knowledge  gained  by  study  of  their  physical  properties, 
as  we  were  unacquainted  with  the  properties  of  any  comparable 
series  of  compounds.  Great  differences  were  to  be  noted  between 
maleic  and  fumaric  acids,  and  between  citra-,  ita-  and  mesaconic 
acids,  which  could  not  at  present  be  satisfactorily  explained  in  terms 
of  our  conventional  symbols  ;  and  it  was  conceivable  that  open-chain 
compounds  might  exist  having  properties  very  different  from  those  of 
the  known  allyl-derivatives. 

Dr.  Perkin,  Senr.,  said  that  in  their  physical  properties  the  com- 
pounds discovered  by  his  son  were  altogether  peculiar :  they  behaved 
nearly  as  saturated  bodies,  and  therefore  the  only  way  at  present  of 
representing  them  was  to  employ  closed-chain  formulae.  The  maleic 
compounds  behaved  as  unsaturated  bodies,  and  the  fumaric  com- 
pounds were  still  further  removed  from  saturated  compounds.  The 
properties  of  the  tetramethylene  compounds  were  in  no  sense  akin  to 
those  of  the  maleic-fumaric,  or  citra-ita-mesaconic  series. 

Dr.  Perkin,  Junr.,  said  that  in  the  paper  referred  to  he  had  only 
sought  to  prove  that  allylacetic  and  allylmalonic  acids  were  different 
from  what  he  had  termed  tetramethylene-mono-  and  di-carboxylic 
acids ;  the  latter  might  have  some  quite  different  formula  to  those 
which  he  had  proposed,  but  they  could  not  be  regarded  as  parallel 
compounds  to  the  fumaric  or  itaconic  acids. 

Di».  Armstrong  added  that  it  must  not  be  forgotten  that  tri- 
methylene,  CHo-CHo'CHo,  although  unsaturated,  behaves  practically 
as  a  saturated  compound. 
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9.  "  The  Decomposition  of  Potassium  Chlorate  and  Perchlorate  by 
Heat."  By  Percy  F.  Frankland,  Ph.D.,  B.Sc,  A.R.S.M.,  and  John 
Dingwall. 

The  anthers  have  reinvestigated  the  points  in  the  decomposition  of 
these  bodies  which  were  raised  by  Teed  (Froceedings,  Nos.  12  and  16, 
1885-86). 

In  the  first  series  of  experiments,  potassium  chlorate  was  partially 
decomposed  by  heating  in  a  tube  over  a  naked  flame.  The  results 
are  summarised  in  the  following  table  :  — 


Pei'centage  of  oxygen  evolved 
on  weight  of  KClO.-j  taken. 


On  KCIO3  actually  decomposed. 


Pei'centage 

of  oxygen 

evolved. 


No.  1.  2-66 
No.  2.  5-19 
No.  3.     6-47 


6-30 
6-27 
7-09 


Equation —  j 

IOKCIO3  =  6KCIO4  +  4KC1  + 
30o  requires    !       7  '83 

8KCIO3  =  5KCIO4  +  3KC1  +  2O2 

requires    6  "53 

2KCIO3  =  KC104  +  KCl  +  O..      j 
requires   13 '  Oo 


KCl 

formed 
(per  cent.). 


22  -48 
22-43 
23-68 


24-34 


22-81 


30-42 


KCIO4 

formed 

(per  cent.), 


71-22 
71-30 
69-23 


67-83 


70-66 


56-53 


Proportion 
of  oxygen 
evolved  to 
74-57  pai-ts 
of  KCl 
formed. 


20-87 
20-84 
22-32 


24-00 


21-33 


32-00 


Percentage  of  oxygen  evolved 
on  weight  of  KCIO3  taken. 


On  KCIO3  actually  decomposed. 


Percentage 

of  oxygen 

evolved. 


No.  1.     6-89    8-14 

No.  2.     6-78    8-76 

No.  3.     (KCIO3      mixed      with 

powdered  glass)  14-30   15  "34 


KCl  KCIO4 

formed     j     formed 
(per  cent.). '(per  cent.). 


25-44 
26-03 


33-55 


Proportion 
of  oxygen 
evolved  to 
74-57  parts 
of  KCl 
formed. 


23-88 
25-10 


34-10 
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In  fui"ther  experiments  the  potassium  chlorate  was  decomposed  at 
a  temperature  below  that  at  which,  potassium  perchlorate  suffers 
change,  by  heating  it  in  the  vapour  of  boiling  sulphur  (p.  14). 

It  appears,  therefore,  that  when  potassmm  chlorate  is  partially 
decomposed  by  beat,  the  decomposition  may  be  expressed,  by  equa- 
tions of  the  type  8KCIO3  =  20^  +  KClOi  +  3KC1,  and  that  the 
more  complete  the  decomposition  the  more  does  it  approximate  to 
that  indicated  by  the  equation  2KCIO3  =  KCIO4  +  KCl  +  Oo. 

The  authors  have  fully  established  the  formation  of  potassium 
chlorate  in  the  first  stages  of  the  decomposition  of  potassium  per- 
chlorate. This  reaction  is  of  interest  as  forming  an  exception  to 
Berthelot's  law  of  maximum  work,  the  well-known  formation  of 
potassium  perchlorate  from  potassium  chlorate  being  a  reversible 
change. 

In  a  first  series  of  experiments  with  perchlorate,  the  potassium 
chlorate  was  determined  by  means  of  the  zinc-copper  couple  method. 
Finding,  however,  that  the  couple  had  a  very  slight  action  on  per- 
chlorates,  a  second,  series  of  experiments  were  made,  in  which  the 
chlorate  formed  was  determined  by  evaporation  with  chlorhydric 
acid ;  the  results  entirely  substantiate  those  of  the  first  series,  and 
are  as  follows  : — 


Percentage  of  oxrgen  evolved 
on  weight  of  KCIO4  taken. 


No.  1.       6 -34 

No.  2.       7-80 

No.  3.     24  05 

The  equation — 

7KCIO4  =  2KCIO3  +  5KC1  +  llOo 
requires   


On  KCIO4  decomposed. 


Oxygen 

evolved 

(per  cent,). 


KCl 

formed 

(per  cent.). 


KCIO3 

formed 

(per  cent.). 


Oxygen 
evolved 
to 
74-57  parts 
of  KCl 
formed. 


36-54 
36-63 
43-60 


36-29 


38-70 
38-79 
49-21 


38-44 


24-76 

24-58 

719 


25-27 


70-41 
70-42 
66-06 


70-40 


10.  "  The  Action  of  Chlorine  on  Methyl  Thiocyanate."  By  Dr.  J. 
William  James,  University  College,  Cardiff. 

The  author  describes  the  result  of  the  action  of  chlorine  on  methyl 
thiocyanate,  a  reaction  first  studied  by  Cahours,  and  afterwards  by 
Riche. 
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On  passing  dry  chlorine  into  methyl  thiocyanate  at  the  ordinary 
temperature  to  complete  saturation,  the  reaction  being  completed  in 
sunlight,  methyl  thiocyanate  is  decomposed  into  cyanuric  chloride, 
thiocarbonyl  chloride  (CSCI2),  and  the  tetrachloride,  CSCU.  The 
latter  is  identical  with  the  perchlormethyl  mercaptan  of  Rathke, 
obtained  by  the  action  of  chlorine  on  carbon  disulphide  in  presence  of 
iodine.  The  chief  reaction  which  takes  place  is  :  cJCHaSCN  +  IICI2  = 
C3N3CI3  +  2CSCI4  +  CSCI2  +  9HC1. 

Cahours  studied  the  reactions  in  a  qualitative  manner  only ;  and 
Riche  did  not  show  the  presence  of  either  thiocarbonyl  chloride  or 
tetrachloride,  and  moreover,  obtained  a  body  of  the  formula  CoSCJs, 
which,  as  is  shown,  must  have  been  a  mixture  of  CSCI4  and  C3N3CI3. 

The  author  has  further  established  that  when  chlorine  is  passed 
into  thiocarbonyl  chloride  it  is  completely  absorbed,  forming  thio- 
carbonyl tetrachloride ;  and  that  by  the  prolonged  action  of  the  gas 
this  latter  substance  is  decomposed  into  carbon  tetrachloride  and 
sulphur  dichloride. 

The  well-known  fact  that  carbon  disulphide  is  converted  by  chlorine 
into  these  two  bodies  seems  therefore  to  be  the  result  of  a  series 
of  reactions,  viz. :  (1)  CS^  +  2CI2  =  CSCI2  +  SCl^ ;  (2)  CSCl^  -f 
CI2  =  CSCI4;  (3)  CSCI4  +  Ch  =  CCI4  +  SCl2. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

Old  or  New  Chemistry  :  by  Samuel  E.  Philips  :  London,  1886  : 

from  the  Author. 
Journal    and    Proceedings    of   the    Royal   Society   of  New    South 
Wales  :  vol.  xix  :  Sydney,  1886  :  from  the  Society 

The  Science  of  Agriculture  :  by  F.  J.  Lloyd  :  London,  1884 : 

from  the  Author. 

Proceedings  of  the  Illinois  Pharmaceutical  Association :    Chicago, 

1886  :  from  the  Association. 

Myoporinous  Plants  of  Australia:  by  F.  v.  Mueller:  II.  Lithograms: 

Melbourne  :  from  Dr.  Hugo  Miiller. 

Memorias  de  la  Sociedad  Cientifica   "Antonio  Alzate " :    tomo  I, 

num.  1  :  Mexico,  1886  :  from  the  Society. 

A  Treatise  on  Chtmistry  :  by  Sir  H.  E.  Eocoeand  C.  Schorlemmer: 

vol.  iii ;  part  2  :  London,  1886  :  from  the  Authors. 

Transactions  of  the  Sanitary  Institute  :  vol.  vii :  London,  1886  : 

from  the  Institute. 
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Noi'wegian  North  Sea  Expedition.  XVI.  Zoology.  Mollusca.  TI : 
by  H.  Friele  :   Christiania,  1886  :  from  the  Editorial  Committee. 

Proceedings  and  Transactions  of  the  Royal  Society  of  Canada : 
vol.  iii,  for  the  year  1885  :  Montreal,  1886  :  fi'om  the  Society. 

Progress  of  a  Century ;  or,  the  Age  of  Iron  and  Steam :  by  E. 
Lawrence  :  London,  1886  :  from  the  Author. 

A  Catalogue  of  Scientific  Periodicals  (1865-1882)  :  by  H.  Carring- 
ton  Bolton  :   Washington,  1885  :        from  the  Smithsonian  Institution. 

Index  to  the  Literature  of  Explosives.  Part  I :  by  C.  E.  Munroe : 
Baltimore,  1886  :  from  the  Author. 

Der  Chilisalpeter,  seine  Bedentung  und  Anwendung  als  Diinge- 
mittel :  von  A.  Stutzer:  Berlin,  1886:  from  Mr.  Warington. 

II.  By  Purchase. 

Lehrbuch  der  Angewendeten  Optik  :  von  C.  Gauge  :  Braunschweig, 

1886. 

Aus  Pharmazeutischer  Vorzeit  in  Bild  und  Wort :  von  H.  Peters  : 
Berlin,  1886. 

Die  Analyse  der  Milch  :  von  E.  Pfeiffer  :  Wiesbaden,  1886. 

Mohr's  Lehrbuch  der  Chemisch-analytischen  Titrirmethode :  Neu 
bearbeitet :  von  A.  Classen:  8  Auf:  Braunschweig,  1886. 

Vierteljahreschrift  der  Chemie  der  Nahriings-  und  Genussmittel. 
I  Heft,  1  and  2  (continued)  :   Berlin,  1886. 

Zeitschrift  fiir  Biologic  :  vols,  i-vii. 

The  Gas  Engineer's  Chemical  Manual :  by  J.  Alfred  Wanklyn : 
London,  1886. 


At  the  next  meeting,  on  February  17th,  the  following  papers  will 
be  read : — 

"  The  Influence  of  Temperature  on  the  Heat  of  Dissolution  of 
Salts."     By  S.  U.  Pickering. 

"  Studies  on  the  Laws  of  Substitution  in  the  Naphthalene  Series." 
Part  III.     By  Dr.  Armstrong  and  W.  P.  Wynne. 


HAEEISOX  AXD  SOXS,  PBIXTEES  IN  OEDIXAEX  TO  HEE  MAJESTY,  ST.  MAETIX'S  LANE. 


ABSTRACTS  OF  THE  rROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  33.  Session  1886-87. 


February  17th,   1887.      Dr.  Hug-o  Miiller,  F.R.S.,  President,  in  the 

Cliair. 

Messrs.  E.  Hori  and  Charles  E.  Sohn,  Jun.,  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Harold  Govett  Colman,  Owens  College,  Manchester;  James  Tudor 
Cundall,  Dale  Side,  Hampton  Redland,  Bristol;  Alfred  John  Evans, 
B.A.,  Sheegorah  House,  Boyle,  Ireland  ;  Ai-thur  Harden,  Ashville, 
Upper  Charlton  Road,  Manchester  ;  William  Houlding,  Stanley 
House,  Anfield,  Liverpool;  Theophilus  Home  Redwood,  154,  Lad- 
broke  Grove  Road,  W.  ;  George  Robertson,  Madeira  Villa,  Woodford, 
Essex ;  W.  Harry  Stanger,  28,  Queen  Anne's  Gate ;  Patrick  T. 
O'Sullivan,  57,  Great  Britain  Street,  Cork. 

It  was  announced  that  the  following  changes  in  the  Council  List 
were  proposed  by  the  Council : — 

As  President:  Mr.  W.  Crookes,  F.R.S.,  vice  Dr.  Hugo  ]\liiller, 
F.R.S. 

As  Vice-Presidents  :  Professor  McLeod,  F.R.S.,  Professor  Schor- 
leramer,  F.R.S.,  and  Mr.  Ludwig  Mond,  vice  Mr.  Crookes,  F.R.S., 
Professor  Liveing,  F.R.S.,  and  Professor  T.  E.  Thorpe,  F.R.S. 

As  Ordinary  Members  of  the  Gonncil:  Professor  A.  H.  Church,  Dr. 
P.  F.  Frankland,  Professor  Kinch  and  Dr.  H.  F.  Morley,  vice  Messrs. 
H.  T.  Brown,  A.  E.  Fletcher,  and  Professors  Meldola  and  Pickering. 

Messrs,  C.  W.  Heaton,  P.  F.  Frankland  and  Wjndham  Dunstan 
were  appointed  by  the  meeting  to  audit  the  Treasurer's  accounts. 

The  following  papers  were  read  :• — 
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11.  "  The  Influence  of  Temperature  on  the  lEeat  of  Dissolution  of 
Salts."     By  S.  U.  Pickering. 

This  is  an  extension  of  the  author's  previous  work  on  the  sulphates 
— entitled  "  The  Influence  of  Temperature  on  the  Heat  of  Cliemical 
Combination''  (Trans.,  1886,  260) — which  tended  to  show  that  the 
heat  of  dissolution  of  a  salt  does  not  increase  regularly  with  a  rise  of 
temperature,  but  that  irreguhirities  occur  at  various  points,  so  that 
the  heat  of  dissolution  must  be  represented  by  a  series  of  curves. 
The  experiments  with  potassium  sulphate,  hydrated  and  anhydrous 
magnesium  sulphate  and  hydrated  and  anhydrous  copper  sulphate 
have  been  repeated,  and  the  investigation  extended  to  potassium, 
sodium,  hydrated  and  anhydrous  strontium  chloride,  potassium  and 
the  two  strontium  nitrates,  the  two  sodium  carbonates,  sodium 
acetate  and  potassium  sodium  tartrate.  The  investigation  com- 
prises over  700  determinations,  the  mean  results  with  each  salt  being 
deduced  from  two  to  five  distinct  series  of  experiments,  each  performed 
with  different  thermometers.  The  observations  extended  from  3°  to 
25".  In  all  cases  it  was  found  that  the  irregularities  previously 
noticed  wei-e  the  result  of  error,  and  that  the  heat  of  dissolution  of  a 
.salt  is  represented  by  a  series  of  straight;  lines.  In  i-i&ing  from  low 
temperatures  the  heat  of  dissolution  is  expressed  by  a  straight  line 
up  to  a  certain  point,  when  the  rate  becomes  suddenly  lowei'ed  and 
remains  constant  till  a  further  sudden  reduction  occurs  at  some  still 
higher  temperature.  The  average  divergence  of  all  the  mean  results 
from  lines  of  perfect  straightness  amounted  to  less  than  one- 
thousandth  of  a  degree. 

With  the  normally  anhydrous  salts  one  lowering  of  the  rate 
(amounting  to  about  30  per  cent.)  only  was  observed  between  3°  and 
25°,  occurring  at  temperatures  between  14°  and  9'5°  in  the  various 
cases ;  while  with  the  salts  which  combined  with  water  of  crystallisa- 
tion the  first  alteration  occurred  at  temperatures  between  9°  and  7°, 
and  a  second  change  took  place  at  21°  to  18°  ;  the  frequency  as  well 
as  the  temperature  of  occurrence  appearing  to  depend  mainly  on  the 
tendency  of  the  salt  to  combine  with  water.  This  lowering  of  the  • 
rate  of  increase  in  the  heat  of  dissolution  as  the  temperature  rises 
must  be  accompanied  by  an  increase  in  the  specific  heat  of  the  solu-  • 
tion  which  would  mdicate  decomposition  of  some  description. 

]\larignac's  determinations  of  the  specific  heat  of  solutions  give  a 
rate  of  increase  agreeing  very  closely  with  the  author's  I'csults.  and 
they  also  show  that  a  further  lowering  takes  place  at  temperatures 
above  25°  up  to  50°.  Tilden's  dii'ect  determinations  of  this  rate  a^ 
the  higher  temperatures  show  a  very  much  larger  decrease  in  the 
rate,   but   they  cannot   be    freely   accepted,  as    they  are    entirely   at 
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variance,  not  only  witli  all  specific  heat  determinations,  but  also  with 
a  fundamental  principle  of  thermochemistry. 

The  heat  of  combination  of  a  salt  with  its  water  of  crystallisation 
is  deduced  from  the  author's  results.  He  concludes  that  it  is  not 
a  constant  quantity  at  all  temperatures  ;  the  general  effect  of  rise  of 
temperature  being  to  diminish  it,  although  at  very  low  temperatures 
this  effect  seems  to  be  more  than  counterbalanced  by  some  other 
cause,  probably  the  tendency  of  the  water  molecules  to  unite  with 
each  other,  the  heat  of  combination  diminishing  then  with  fall  of 
temperature.  The  more  water  a  salt  contains  the  more  marked  are 
both  these  results. 

Discussion. 

Dr.  Alder  Wright  thought  that  the  Society  was  to  be  con- 
gratulated on  the  fact  that  one  of  its  members  had  undertaken  the 
laborious  and  delicate  work  involved  in  making  accurate  thermo- 
chemical  determinations  of  heats  of  dissolution,  and  in  avoiding  the 
numerous  sources  of  error  which  attend  such  valuations.  He  found  it 
somewhat  difficult  to  realise  the  practicability  of  obtaining  exactitude 
of  such  an  order  that  the  experimental  errors  should  not  exceed  two 
or  three  calories,  which  apparently  Professor  Pickering  claimed  to 
have  done,  Julius  Thomsen,  in  his  most  accurate  and  painstaking 
researches,  generally  found  a  minimum  variation  from  the  mean  in 
consecutive  observations  of  from  +  5  to  +  10  calories ;  and  Dr. 
Alder  Wright  himself,  whilst  working  on  the  heat  of  dilution  of  con- 
centrated solutions  (with,  however,  less  complete  appliances  than 
those  used  by  Thomsen),  found  that  about  +  10  calories  was  the 
minimum  experimental  error  attaching  to  each  separate  valuation. 
The  question  of  the  amount  of  the  experimental  error  seriously 
affected  Professor  Pickering's  conclusion  that  the  curves  indicating 
his  results  frequently  consisted  of  two  or  more  straight  lines  making 
an  angle  or  sudden  break  in  the  curve ;  it  would  seem  far  more 
probable,  a  jjriori,  and  in  view  of  the  general  course  of  physical  phe- 
nomena, in  which  some  value  is  a  function  of  the  temperature,  that 
the  curve  is  truly  a  curve  throughout,  expressible  by  some  such  symbols 
as  1  +  act  +  ySf-,  where  ft  may  be  -f  or  — .  Judging  from  some  of 
Professor  Pickering's  diagrams,  the  deviations  exhibited  by  some  of 
his  observations  from  the  sets  of  straight  lines  deduced  by  him  as 
mean  results,  are  as  great  as,  if  not  greater  than,  the  deviations 
which  they  would  exhibit  from  a  mean  curve  of  this  kind ;  and  until 
it  had  been  shown  that  the  deviations  in  this  latter  case  were  mate- 
rially wider  than  could  be  accounted  for  by  the  degree  of  magnitude 
of  the  experimental  errors,  whilst  in  the  former  case  this  was  not  so 
(which  so  far  Professor   Pickering   had   not  done),  he  should   feel 
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some  degree  of  difficulty  in  accepting  the  conclusion  that  the  curves 
are  not  reguhir  ones,  but  are  portions  of  the  bounding  circumferences 
of  irregular  polygons. 

[Professor  Tilden  writes,  with  reference  to  the  statement  made  by 
Mr.  Pickering  that  he  had  used  too  little  water  in  his  experiments  on 
the  heat  of  dissolution  of  potassium  sulphate,  and  that  the  salt  could 
not  have  been  all  dissolved  :  that  in  every  experiment  of  which  the 
results  were  quoted  in  his  paper  the  salt  was  entirely  dissolved.] 


12.  "  Periodates."  By  C.  W.  Kimmins,  D.Sc,  B.A.  (Contribu- 
tion No.  IX  from  the  Laboratory  of  Gonville  and  Caius  College, 
Cambridge). 

The  author,  at  the  suggestion  of  Mr.  Pattison  Muir,  has  re- 
examined certain  periodates  of  potassium,  silver  and  sodium,  with  the 
object  of  explaining  the  discordant  results  of  various  observers. 

Besides  the  salt  NaoHsIOg,  described  by  Langlois,  he  has  obtained 
a  sodium  periodate  of  the  formula  NajHoIOe ;  he  also  describes  a 
potassium  periodate  K3HLO9.  He  has  prepared  and  analysed  the 
following  silver  salts  : — 


AgaHIOs,  dark  brown. 
Ag-iHglOs,  dark  red. 
AgjHoIOs,  slate-coloured. 
AglOi'OHj,  orange. 


AglOi,  bright  yellow. 
AgiW,-30B.n,  light  yellow. 
AgiloOg'OHo,  claret-coloured. 
Ag4l209,  chocolate-coloured. 


13.  "  Sulphonic  Acids  derived  from  the  (S-Monohaloid-derivatives 
of  Naphthalene."     By  Henry  E.  Armstrong  and  W.  P.  Wynne,  B.Sc. 

Experiment  having  shown  that  the  sulphonic  acids  obtained  from 
naphthalene  under  conditions  by  which  the  occurrence  of  secondary 
change — which  undoubtedly  takes  place  when  sulphuric  acid  is  used 
as  a  sulphonating  agent — is  avoided,  differ  from  those  formed  by 
means  of  sulphuric  acid ;  and  that  the  jt-monohaloid  derivatives  of 
naphthalene  yield  isomeric  sulphonic  acids  :  it  became  desirable  to 
study  the  behaviour  of  the  /3-monohaloid  dei*ivatives. 

By  the  action  of  fuming  sulphuric  acid  at  130 — 140°  on  /8-chloro- 
naphthalene,  Arnell  (Bull.  80c.  Chim.,  45,  184)  has  obtained  two 
isomeric  acids :  one  of  these  yields  a  sulphochloride  melting  at  129°, 
which  is  converted  into  c-dichloronaphthalene  by  distillation  with 
PCI5 ;  the  sulphochloride  of  the  isomeride  melts  at  109°  and  yields 
e-dichloronaphthalene. 

By  acting  with  SO3HCI  on  /3-chloronaphthalene  in  molecular 
proportions,  the  authors  have  also  obtained  two  isomeric  acids,  which 
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ai'e  undoubtedly  identical  with  those  discovered  by  Arneil.  Th(> 
hariiim  salt  of  the  chief  product,  (CKiH6Cl'SOa)2Ba*4-H20,  crystallises 
in  lamintB ;  the  potassium,  salt,  CioHgChSOuK  +  H?.0,  crystallises 
in  small  scales.  The  isomeric  salts,  (CioHeChSOajoBa  and 
CinHoChSOaK'^HaO,  are  much  less  soluble  in  water. 

/i-Bromonaphthalene,  in  like  manner,  yields  two  isomeric  acids. 
The  barium  salt  of  the  chief  product,  [CmHsBr'SOaJoBa-S-IHoO,  and 
ihe  potassium  salt,  Ci(iH6Br*SO:jK'l|H20,  crystallise  in  thin  octagonal 
scales.  The  corresponding  salts  of  the  isomeric  acid  are  anhydrous 
and  very  spai'ingly  soluble  in  v/ater ;  the  barium  salt  crystallises  in 
tufts  of  flat  needles,  the  potassium  salt  in  thin  lustrous  laminae. 

/:J-Iodonaphthalene  also  yields  two  isomeric  acids.  The  barium  salt 
of  the  chief  product,  [CioH6l'S03]2Ba*4|H,;0,  and  the  potassium  salt, 
CioHel'SOsK'HoO,  crystallise  in  thin  hexagonal  scales.  The  salts  of 
the  isomeric  acid  are  very  spai'ingly  soluble  in  water :  the  lead 
salt,  [CioH6l*S03]..Pb*2|HoO,  crystallises  in  scales  ;  the  barium  salt, 
[CioH6l*S03]2Ba'2H20,  in  white  flat  needles ;  and  the  potassium  salt, 
CioHgI'SOsK'HjO,  in  well-deflned  laminse. 

Inasmuch  as  the  action  takes  place  between  theoretical  quantities 
of  the  reacting  bodies,  thei'e  can  be  little  doubt  that  the  products 
result  froui  primary  changes  :  a  very  small  proportion,  however — at 
most  3  or  4  per  cent.^ — of  the  haloid  compound,  is  converted  into  the 
acid  yielding  the  less  soluble  salts.  Assuming,  as  is  probable,  that 
the  products  from  chloro-,  bromo-  and  iodonaphthalene  correspond  in 
composition,  the  proof  of  the  production  of  e-di-derivatives  in  this 
manner  is  of  considerable  theoretical  importance  :  although  not 
absolutely  placed  beyond  doubt,  there  is  every  i-eason  to  believe  that 
€-dichloronaphthalene  is  the  symmetrical  heteronacleal  )82/33 -derivative  ; 
and  the  formation  of  such  derivatives  affords  a  clear  indication  of  the 
existence  of  what  one  of  the  authoi's  has  termed  a  plane  of  symmetry 
in  the  naphthalene  molecule,  corresponding  to  a  diagonal  passing- 
through  two  /3-positions  in  the  two  nuclei  of  the  naphthalene  symbol, 
a  more  convincing  proof  of  which  perhaps  is  afforded  by  the  complete 
conversion  of  /3-uaphthyl  sulphate  on  heating  at  100°  into  /:i-na]>thol- 
/3-sulphonic  acid,  which  is  also  an  e-di-derivative  {Ber.,  15,  203). 

14.  "  The  Decomposition  of  Potassium  Cliloi^ate  and  Perchlorate  by 
Heat."     By  Frank  L.  Teed,  D.Sc, 

The  results  published  in  the  paper  on  this  subject  by  Dr.  P.  F. 
Frankland  and  Mr.  J.  Dingwall  in  No.  32  of  these  Proceedings,  as  far 
as  they  go,  entirely  confirm  certain  results  obtained  by  me  and 
announced  in  two  papers,  abstracts  of  which  appeared  in  the 
"  Proceedings  "   Nos.  12  and  16  of  the  Session  1885-86. 
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In  my  lattei-  paper  I  saj  that  when  the  salt  is  very  gently 
heated,  the  decomposition  more  nearly  approximates  to  the  equation 
22KC10.,  =  UKClOi  +  8KC1  +  SO,,  to  which  Frankland  and 
Dingwall  make  no  reference,  the  majority  of  the  results  failing 
within  the  limits  of  this  equation  and  of  the  equation  IOKCIO3  = 
6KCIO4  +  4KC1  +  ^Oo.  On  adding  these  two  equations  together 
and  i-educing  to  the  lowest  terms,  the  Frankland-Dingwall  equation 
is  obtained,  which  is  merely  one  of  the  many  equations  that  could  be 
formed  to  express  intermediate  stages  of  decomposition. 

There  seems  to  be  an  idea  among  certain  chemists  that  the  deter- 
mination of  the  evolved  oxygen  and  of  the  potassium  chloride  are 
insufficient  data  from  which  to  construct  an  equation,  and  that  it  is 
necessary  to  directly  determine  tlie  perchlorate  formed  ;  or  at  all 
events,  the  undecomposed  chlorate.  This  idea  is  erroneous,  because 
it  is  obvious  that  for  every  74'5  parts  of  KCl  formed  there  must  have 
been  122'5  of  KCIO3  decomposed;  and  of  the  resulting  48  parts  of 
oxygen,  what  is  not  evolved  in  the  free  state  must  have  gone  to  form 
perchloi'ate.  Any  determinations  of  the  KClOa  and  KClOi  ai-e 
therefore  unnecessary.  To  give  the  results  in  my  second  paper  (the 
paper  was  not  published  and  the  data  do  not  appear  in  the  abstract). 

KCIO3  Oxygen                      KCl  Aniouut  of 

taken,  evolred,  formed,  oxygen  to 

?fo.                      grams.  per  cent.  per  cent.  74'5  of  KCl. 

1    4-3782  3-60  11-58                231(3 

2  6-865  1-27                  4-73                20-00 

3  9-291  l-Gl                  6-00                19-99 

4  4-759  1-60                  6-14                19*41 

5  4-4905  1-47                  4-84                22-63 

G   6-050  0-80                  2-18                27*34 

I  heated  more  gently  and  carefully  than  Frankland  and  Dingwall, 
and  so  obtained  a  higher  yield  of  perchlorate  and  less  free  oxygen 
than  they  appear  to  have  done.  The  equation  22KCIO3  =  I4KCIO4 
+  8KC1  +  5O2  demands   20  parts  of  oxygen  to  74-5  of  KCl. 

I  was  very  careful  to  point  out  in  my  former  paper  that  no  equation 
represents  the  decomposition  of  potassium  chlorate,  and  only  proposed 
the  two  I  have  submitted  as  marking  the  usual  limits  of  the  final 
products. 

The  results  with  perchlorate  given  in  my  second  paper  were : — 
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KCIO4  Oxygen  KCl  Amount  of 

taken,  lost,  formed.  oxygen  to 

No.  grams.  per  cent.  per  cent.  745  KCl. 

1  2-4;3->5  3-10  2-97  7776 

2  3-.^825  4-47  4-41  75-59 

3  1-850  7-30  7  82  69-55 

4 1-217  35-21  40-33  65-04 

Frankland  and  Dingwall  have  failed  to  notice  the  first  high  ratio  of 
oxygen  to  KCl,  by  again  driving  ofl:  too  much  oxygen,  and  to  this 
extent  their  results  are  incomplete. 

It  is  obvious  that  perchlorate  of  potassium,  when  it  loses  more 
oxygen  than  expressed  by  the  equation  KCIO4  =  KCl  +  2O2,  must 
be  forming  a  lower  oxide  of  potassium  chloride ;  and  the  only  such 
oxide  possible  under  the  circumstances  is  the  chlorate.  Hence  the 
necessity  for  determining  the  chlorate  formed  disappears. 

Discussion. 

Dr.  Percy  Fraxkland  said  that  he  regretted  Dr.  Teed  was  not 
present  at  the  reading  of  his  and  Mr.  Dingwall's  paper,  for  he  would 
then  have  clearly  understood  that  they  had  in  no  way  arrogated  to 
themselves  the  originality  of  the  experiments,  which  undoubtedly 
belonged  to  Dr.  Teed.  Their  experiments  had  been  made  with  the 
view  of  testing  the  correctness  of  Dr.  Teed's  results,  and  they  had 
endeavoured  to  place  these  results  beyond  the  possibility  of  doubt,  not 
only  by  taking  special  precautious  in  the  method  of  decomposing  the 
salts,  but  also  by  actually  determining  the  proportion  of  chlorate 
formed  in  the  decomposition  of  perchlorate,  and  the  proportion  of 
perchlorate  in  the  decomposition  of  chlorate. 

15.  "  The  Formation  of  Ethylic  Cyanacetoacetate."  By  Dr.  J. 
William  James,  University  College,  Cardiff. 

If  50  grams  (1  mol.  proportion)  of  ethylic  monochloracetoacetate  be 
mixed  with  40  grams  (2  mol.  proportions)  of  potassium  cyanide,  and 
600  c.c.  of  99^  per  cent,  alcohol,  a  reaction  takes  place  slowly  at  the 
ordinary  temperature,  the  product  consisting  of  ethylic  potassium 
cyanacetoacetate,  CH2(CN)-C0-CHK-C00Et. 

If  an  aqueous  solution  of  this  salt  be  acidified  with  dilute  chlor- 
hydric  acid,  ethylic  ci/anacetoacetate  separates  as  a  colourless  oil, 
which  solidities,  if  cooled,  to  a  mass  of  fine  silky  needles,  melting  at 
26-5°  C.     It  cannot  be  distilled  under  ordinary  pressure. 

Ethylic  dichloracetoacetate  and  potassium  cyanide  interact  under 
the  same  conditions  in  a  totally  different  manner,  forming  potassium 
diohloracetate  and  ethvlic  acetate. 
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Itj.  "  The  Relation  of  Diazobenzene  Anilide  to  Araidoazobenzene." 
By  E,.  J.  Friswell  and  A.  G.  Green. 

In  a  previous  communication  to  tlie  Society  (Trans.,  1885,  917) 
we  liave  attempted  to  give  a  partial  explanation  of  the  manner  in 
■which  the  isomeric  change  of  diazobenzene  anilide  into  amidoazo- 
lienzene  takes  place.  We  have  shown  that,  in  all  probability,  previou.s 
to  the  conversion,  a  resolution  of  the  molecule  of  the  anilide  into 
diazobenzene  and  aniline  is  brought  about  by  the  acid  present,  and 
that  these  bodies  then  reunite  in  a  different  manner  to  form  amido- 
azobenzene. 

Further  than  this  we  could  not  go,  for  it  still  appeared  to  us  a 
mystery  how  it  was  possible  that  the  anilide  could  be  formed  under 
conditions  which  ultimately  lead  to  its  resolution  and  recombination 
in  a  new  form,  for  example,  when  1  mol.  proportion  of  HCl  is 
pi'esent. 

This  la.st  difficulty  has  been  cleared  away  by  the  suggestions 
lately  put  forward  by  0.  Wallach  (Annalen,  235,  233),  and  the 
whole  reaction  now  appears  perfectly  clear  and  straightforward. 
Diazobenzene  combines  with  aniline  at  o/ice  when  no  excess  of  mineral 
acid  is  present  to  form  diazobenzene  anilide  ;  the  presence  of  free 
mineral  acid,  however,  lessens  the  tendency  to  displacement  of  the 
amidogen  hydrogen,  and  thus  prevents  (more  or  less  completely 
according  to  the  quantity  of  acid  present)  the  formation  of  tlie 
anilide  :  under  these  conditions  the  tardier  tendency  to  displacement 
of  the  para-hydrogen  of  the  nucleus  now  comes  into  play  and  amido- 
azobenzene  is  very  slowly  formed.  If  only  1  mol.  proportion  of 
HCl  is  present,  the  anilide  is  formed,  but  not  quantitatively,  the  acid 
though  not  sufficient  to  entirely  counterbalance  the  tendency  to  dis- 
placement in  the  XHo.  yet  keeps  apart  a  certain  quantity  of  the 
diazobenzene  and  aniline,  which  in  course  of  time  interact  to  form 
amidoazobenzene  and  are  consequently  removed.  The  conditions  are 
thus  altered,  and  equilibrium  is  again  established  by  the  resolution  of 
a  further  quantity  of  the  anilide,  the  constituents  of  which  slowly 
combine  as  before  to  produce  amidoazobenzene.  In  this  way  the 
whole  of  the  anilide  is  slowly  resolved  and  the  products  recombined 
to  foi'm  the  compound,  which,  although  the  most  stable  under  the 
conditions,  requires  a  considerable  time  for  its  production,  thus 
allowing  of  the  intermediate  production  of  a  more  quickly  formed 
but  less  stable  bodv. 
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17.  "Note  on  Wallaeli's  Explanation  of  the  Isomeric  Transforma- 
tion of  Diazoamidobenzene  into  Aniidoazobenzene."  By  R.  Meklola, 
F.R.S. 

In  a  recent  paper  published  by  Wallach  (Aniialen,  235,  2o3),  that 
author,  who  has  contributed  such  valuable  results  to  the  chemistry  of 
the  azo-  and  diazo-compounds,  puts  forwaixl  an  explanation  of  the 
transformation  of  diazoamido-  into  aniidoazobenzene,  which  seems  to 
me  to  call  for  some  comment.     I  should  have  been  unwilling  to  call  in 
question  any  opinion  emanating  from  such  a   well-known  authority 
had  it  not  been   for  the  somewhat  dogmatic   statement, — that  in  the 
opinion  of  the  writer  the  question  now  appeared  to  have  received  its 
final  dismissal  ("  Hire  endgulticje  Erleditjung  ").      As  such  a  statement 
is  calculated  to  induce  a  feeling  of  false  security  on  the  part  of  those 
who  have  paid  attention  this  most  interesting  case  of  isomeric  change, 
I  take  the  opportunity  of  putting  upon  record  my  own  conviction  that 
the  explanation  advanced  does  not  materially  contribute  to  the  solu- 
tion of   the   problem.     According   to  Wallach's  view  the  reason  why 
aniidoazobenzene   is   not  formed  as  the  first  product  is  because  the 
aniline   upon   which   the   diazo-salt  acts  is  for  the  most  part  free,  i.e., 
its  NHo-group  is  not   saturated,    and  the   diazobenzene  residue  can 
therefore  readily  enter  the  group  in  place  of  one  H-atom.     But  when 
the  diazoamido-compound  is  in  presence  of  excess  of  acid  (or  of  easily 
decomposable  salts)   it  becomes   resolved  into  its  constituents,   and 
these   then  reunite  in    a    difi:erent    way,   because  the  NH^-group    is 
saturated  and  the  diazobenzene  residue  prefers  entering  the  nucleus 
(iu  the  para-position).      The  aniline  salt  is  in  this  case,  accordino-  to 
the  author,  in  the  same  condition  as  a  tertiary  amine  or  a  phenol.     A 
little  consideration  will,  however,  show  that  the  known  facts  Avill  not 
bear  this    interpretation,  for  diazoamidobenzene  is   ahoays  the  first 
product  whenever  diazobenzene   chloride  acts   upon  any  mixture  of 
aniline  and  aniline  hydrochloride,  and  this  shows  a  distinct  preference 
for  the  amido-hydrogen  of  the  free  aniline   to  be  first  displaced.     Jn 
the  presence  of  aniline  hydrochloride,  on  the  view  that   the  acid  of 
this  salt  decomposes  the  diazoamido-compound  into  its  constituents 
we  have  therefore  a  mixture  of   diazobenzene  chloride,  aniline  hydro- 
chloride and  free  aniline  ;    i.e.,  the  conditions  are  precisely  the  same  as 
at  the  commencement  of  the   experiment.     Why  under  these  repro- 
duced conditions  the  diazobenzene  chloride  should  now  prefer  attack- 
ing the  para-H-atom    of    the    aniline    hydrochloride    instead    of  the 
amido-H  of  the  aniline,  remains,  after  the  proposed  "  explanation,"  as 
D-reat  a  mjstery  as  ever. 
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At  the  next  meeting  on  March  3rd  there  "will  be  a  ballot  for  the 
election  of  Fellows,  and  the  following  papers  will  be  read: — 

"  The  Colouring  ^Matter  of  Drosera  Whittakeii."  By  Professor 
E.  H.  Rennie,  D.Sc. 

"  Anhydracetonebenzil."  By  F.  R.  Japp,  F.R.S.,  and  Cosnio  Innes 
Burton,  B.Sc. 

"  Condensation  of  Benzil  with  Ketones."     By  the  same. 

"Constitution  of  Glycosine."  By  F.  R.  Japp,  F.R.S.,  and  E. 
Cleminshaw,  M.A. 

"  Diphenylglyoxaline  and  its  Homologues."    By  F.  R.  Japp.  F.R.S. 

"  Dehydracetic  Acid."     By  Dr.  W.  H.  Perkin,  Junr. 
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ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  34.  Session  1886-87. 


March  3rd,  1887.     Dr.  Hugo  Miiller,  F.R.S.,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  James 
Warne  Chenhall,  Churston,  near  Brixham,  Devon ;  George  Collar, 
B,A.,  28,  Sterndale  Road,  West  Kensington  Park,  W. ;  Hugh  Gordon, 
3,  Courtfield  Gardens ;  David  Lloyd  Howard,  Rectory  Manor,  Wal- 
thamstow  ;  Edward  Rawlins,  Burley  Road,  Leeds  ;  Louis  H.  Schubart, 
201,  West  12oth  Street,  New  York. 

The  following  were  elected  Fellows  of  the  Society  : — 

Messrs,  Cecil  Howard  Cribb,  Leonard  Dobbin,  Joseph  F.  Geisler, 
Edgar  Hall,  Alexander  Hay,  Thomas  A.  Hedley,  John  S.  Jackson, 
George  McGowan,  Gerald  T.  Moody,  Joseph  W.  O'Connor,  Henry  D. 
Richmond,  Ai-thur  H.  F.  Ruppel,  W.  Scrutton,  Henry  Lloyd  Snape, 
B.Sc,  Arthur  Stanley,  Henry  Wallis. 

The  following  papers  were  read  : — ■ 

18.  "  Tartaric  and  Racemic  Acids  and  the  Magnetic  Rotatory  Power 
of  their.Ethyl  Salts."    By  W.  H.  Perkin,  Ph.D.,  F.R.S. 

The  author  has  very  carefully  determined  and  compared  certain 
physical  properties  of  the  diethylic  salts  of  ordinary  tartaric  and 
racemic  acids,  prepared  by  the  usual  method  by  saturating  the  alco- 
holic solution  of  the  acid  with  hydrogen  chloride.  Both  boil  at 
232 — 233°  (corr.)  under  a  pressure  of  197  mm.  They  have  the  same 
relative  density,  viz.  : — 

Diethylic  tartrate  . .      d]^^  =  1-20972  d?^^  =  1-20189. 

lo  25 

I   CO  9  CO 

„       racemate..      J  '^  =  1-20983  tZ^  =  1-20214. 

lo  25 
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They  have  also  the  same  meau  molecular  magnetic  rotatory  power, 
viz. : — 

Diethylic  tartrate  at  14-8°  =  8766 
„  racemateat  15"5    =  8759 

It  may  therefore  be  concluded  that  the  racemate  is  a  mixture  of  the 
two  tartrates. 

Racemic  is  distinguished  from  tartaric  acid  by  crystallising  with 
1  mol.  proportion  of  water;  the  author  finds  that  silver  racemate,  like 
the  tartrate,  is  anhydrous.  In  preparing  silver  tartrate,  he  obtained 
an  acid  salt,  CiHsAgOe'HoO,  crystallising  in  well-defined  monoclinic 
prisms,  measurements  of  which  by  Professor  Haushofer  are  given. 
An  acid  silver  racemate  appears  also  to  exist,  but  is  much  less  soluble 
than  the  tartrate,  and  the  crystals  are  small. 

The  relative  densities  of  aqueous  solutions  of  the  two  acids  were 
determined,  using  (a)  a  solution  containing  8'333  per  cent.,  and  (fc)  a 
solution  containing  25  per  cent.,  the  latter  being  supersaturated  in  the 
case  of  racemic  acid ;  the  results  are — 

Tartaric  acid  solution.  .         d^  =  103703         d^^'^°  =  1-12346. 

15  15° 

Racemic  acid  solution. .        d]^^  =  1-03712         d^''^'^°  =  1-12398. 

15  15" 

The  relative  densities  of  the  solid  acids  were  also  determined : — 

Racemic  acid.  CjHeOs'HoO. .      (7-  =  1-6873. 

4° 

,,     dehydrated    =  1-7782. 

Tartaric  acid =  1*7594. 

These  results,  the  author  considers,  point  to  the  conclusion  that  on 
dissolving  in  water  racemic  acid  separates  into  the  two  tartaric  acids, 
only  a  small  quantity  remaining  unchanged.  He  is  of  opinion  that  the 
water  is  present  in  crystallised  racemic  acid  as  such ;  and  he  finds 
that  if  the  hydrated  acid  be  crystallised  from  absolute  alcohol,  well- 
defined  anhydrous  crystals  are  obtained  much  less  soluble  than  tartaric 
acid  in  alcohol. 


19.  "  Anhydracetonebenzil."      By   Francis    R.    Japp,  F.R.S.,   and 
Cosmo  Innes  Burton,  B.Sc. 

Anhydracetonebenzil    (formerly   dehjdracetonebenzil),   CnHuOv,    was 
originally  prepared   by  Japp  and  Miller   (Trans.,   1885,  27)  by  the 
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condensation  of  henzil  with  acetone  under  tlie  influence  of  caustic 
potash;  they  concluded  that  it  contained  a  closed  chain  formed  by 
the  interaction  of  the  acetone  with  the  lateral  chain  of  the  benzil. 
The  authors  adduce  further  evidence  in  support  of  this  view. 

Anhydi'acetonebenzil  reacts  with  phenylbydrazine,  forming  the 
compound  Ci7Hi40(NoH'C6H5)  (slender,  yellow  needles,  melting  at 
197°),  which  is  not  altered  by  heating  with  excess  of  phenylhydr- 
azine. 

By  boiling  anhydracetonebenzil  for  a  few  minutes  with  iodhydric 
acid  it  is  deprived  of  an  atom  of  oxygen,  and  yields  a  compound, 
CnHuO  (colourless  prisms  from  alcohol;  m.  p.  110°).  This  reacts 
with  phenylhydrazine,  forming  CnHuCNiH-CsHj),  which  crystallises 
from  alcohol  in  rosettes  of  shoi't,  yellow  needles,  melting  with  decom- 
position at  170—180°. 

Fuming  iodhydric  acid  and  amorphous  phosphorus  at  130°  convert 
anhydracetonebenzil  into  a  hydrocarbon,  C17H18,  which  crystallises 
from  alcohol  in  colourless,  long,  flat  needles,  melting  at  47°,  and  dis- 
tilling under  ordinary  pressures  with  partial  decomposition  at  305° 
(uncorr.).  The  authors  regard  this  hydrocarbon  either  as  diphenyl- 
pentamethylene  (1,  2),  or  as  phenylbenzyltetramethylene  (1,  1).  It 
is  not  reduced  to  CnHjo  by  the  action  of  the  hydriodic  acid  at  a  higher 
temperature,  as  it  would  be  if  it  were  an  unsaturated  open-chain 
compound — diphenylamylene. 

By  reduction  with  tin  and  hydrochloric  acid  in  alcoholic  solution 
anhydracetonebenzil  is  converted  into  a  compoand,  C34II34O2,  very 
sparingly  soluble  in  alcohol,  from  which  it  crystallises  in  lustrous, 
minute  rhomboidal  plates,  melting  at  187 — 188°. 

When  boiled  with  sulphuric  acid  diluted  with  twice  its  volume  of 
water,  2  mols.  of  anhydracetonebenzil  part  with  2  mols.  of  water,  and 
unite,  forming  a  compound,  C34H2402,  which  crystallises  from  benzene 
in  two  forms — one  with,  the  other  without  benzene  of  crystallisation. 
This  substance  melts  with  decomposition  at  195 — 200°,  evolving 
exactly  one  molecular  proportion  of  carbonic  oxide,  according  to  the 
equation  C34H;402  =  C33H34O  +  CO.  The  compound  C33H24O  crystal- 
lises from  benzene  in  small  plates  of  the  formula  C33H240,C6H6,  which, 
after  expelling  the  benzene,  melt  at  162 — 163°.  It  reacts  with 
phenylhydrazine,  yielding  C33Ho4(N2H'C6H5)  (pale  -  yellow,  slender 
needles,  very  sparingly  soluble  in  alcohol  ;  m.  p.  250°).  In  this 
respect  it  differs  from  its  parent  compound,  C3iH3i02,  which  does  not 
react  with  phenylhydrazine. 

Arhydracetonebenzil,  when  treated  with  concentrated  alcoholic 
chlorhydric  acid  in  the  cold,  is  converted  into  a  compound,  C17H13CIO, 
which  crystallises  from  alcohol  in  flat  needles  with  a  silky  lustre 
(m.  p.  128").     When  this  compound  is  heated  with  alcoholic  ammonia 
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at  100°,  it  yields  the  condensation  product  C34H2402  (m.  p.  195 — 200°) 
already  described. 

When  oxidised  with  dilate  nitric  acid,  anhydracetonebenzil  yieldf? 
chiefly  benzoic  acid,  together  with  paranitrobenzoic  acid,  oxalic  acid, 
benzil,  and  a  small  quantity  of  a  neutral  nitrogenous  substance  crys- 
ti\llising  in  needles  (m.  p.  264°). 

The  authors  have  also  commenced  the  study  of  the  reactions  of 
anhydracetoplienonehenzil,C2-i^\f,Oi  (Japp  and  Miller,  Trans.,  1885,36), 
which  was  not  supposed  by  its  discoverers  to  contain  a  closed  lateral 
chain.  This  compound  appears  to  react  both  with  1  and  with  2  mols. 
of  phenylhydrazine,  but  neither  of  the  derivatives  thus  formed  could 
be  obtained  free  from  the  other.  When  boiled  with  fuming  iodhydric 
acid,  it  is  transformed  like  anhydracetonebenzil,  parting  with  an  atom 
of  oxygen,  and  yielding  a  compound,  C22H16O  (long  flat  prisms  from 
alcohol  ;  m.  p.  92 — 93°).  With  alcoholic  clilorhydric  acid  in  the  cold 
anhydracetophenonebenzil  behaves  like  anhydracetonebenzil,  forming 
a  compound,  C22H15CIO,  which  crystallises  from  alcohol  in  colourless, 
slender  needles,  melting  at  115°. 

20.  "  Condensation  Compounds  of  Benzil  with  Ketones."  By  the 
same. 

In  order  to  ascertain  whether  the  reaction  in  which  anhydracetone- 
benzil and  anhydracetophenonebenzil  are  formed  (see  foregoing  note) 
is  of  general  application,  the  authors  have  examined  the  action 
of  benzil  with  various  homologues  of  acetone.  Caustic  potash  of 
sp.  gr.  1"27  was  used  as  the  dehydrating  agent.  In  every  case  1  mol. 
of  benzil  was  found  to  react  with  1  mol.  of  the  ketone,  eliminating 
1  mol.  of  water.  The  intermediate  additive  compounds,  the  forma- 
tion of  which  was  observed  in  the  case  of  the  reactions  of  benzil  with 
acetone  and  acetophenone  (Japp  and  Miller,  Trans.,  1885,  21  and  34), 
were  not  isolated. 

The  following  compounds,  which  for  purposes  of  nomenclature  are 
assumed  to  be  true  homologues  of  anhydracetonebenzil,  have  been 
prepared : — 

Metliyl-anhydracetonehenziJ,  C13H16O2.  From  methylethy] ketone  and 
benzil.     Colourless  thin  prisms  from  alcohol:  m.  p.  179°. 

DimetliyLmiliydracetonehenzU,  C19H18O2.  From  diethylketone  and 
benzil.     Colourless  rhomboidal  plates  from  alcohol ;  m.  p.  150°. 

Etltyl-anhydracetonehenzil,  C19H19O2.  From  methylpropylketone  and 
benzil.     Colourless  minute  needles  from  alcohol ;  m.  p.  156°. 

Amyl-anlujdracetonehenzil,  C22H24O2.  From  methylhexylketone  and 
benzil.  Tufts  of  colourless  slender  silky  needles  from  alcohol :  m.  p. 
150- 5°. 
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21.  "  Constitution  of  Gly cosine."'  By  Francis  R.  Japp,  F.R.S.,  and 
E.  Cleminshaw,  M.A. 

Debus  sliowed  (Phil.  Trans.,  148,  209)  that  glyoxal  reacts  with 
ammonia  according  to  the  two  equations — - 

I SC^HoOo  +  4NH3  =  NiCCoHo)'^,  +  6H0O. 

Glyoxal.  Glycosine. 

II 2aH202  +  2NH3  =  CsH.No  +  CHoO,  +  2HoO. 

Grlroxal.  Glyoxaline.       Formic 

acid. 

Radziszewski  (Ber.,  15,  1495)  has  suggested  that  the  second  of 
these  reactions  occurs  in  two  stages.  In  the  first  stage,  1  mol.  of 
glyoxal  is  hydrolysed,  yielding  formic  aldehyde  and  formic  acid ;  in 
the  second,  the  formic  aldehyde  reacts  with  another  mol.  of  glyoxal 
and  2  mols.  of  ammonia,  forming  glyoxaline.  Interpreting  this  second 
stage  by  the  light  of  the  condensations  of  dicarbonyl-compounds  with 
aldehydes  and  ammonia  studied  by  one  of  the  authors,  glyoxaline 
would  receive  the  formula 

CH— NH 

I  I  \CH  (Japp,  Trans.,  1883,  17). 

This  formula  is  in  keeping  with  the  reactions  of  the  compound  and 
has  found  general  acceptance. 

It  occurred  to  the  authors  that  the  second  of  the  above  reactions  in 
which  glycosine  is  formed,  might  in  like  naauner  be  interpreted  as  belong- 
ing to  the  class  of  dicarbonyl-aldehyde-anamonia  condensations,  glyoxal 
being  both  a  dicarbonyl- compound  and  an  aldehyde.  It  would  only 
be  necessary  to  assume  that,  of  the  3  mols.  of  glyoxal  taking  pax't  in 
the  reaction,  one  has  the  function  exercised  by  the  aldehyde  in  such 
condensations,  whilst  the  other  two  act  as  dicarbonyl-compounds. 
On  this  assumption  the  reaction  would  occur  accoi-ding  to  Equation  II 
(Trans.,  1884,  672)  of  the  general  reactions  of  this  class,  save  that  in 
the  present  case,  as  the  aldehyde  is  a  dialdehyde,  the  molecular  pro- 
portions of  the  other  reacting  substances  are  doubled : — 

CHO 
2  I  +  CHO-CHO       +       4HN'3  = 

CHO 

Glyoxal  as  Glyoxal  as 

dicarbonyl-eompound.  aldehyde. 

CH— NH  NH— CH 

1 1  \C.C/  1 1      +  6H.0. 

CH- — N^       ^N CH 

Glycosine. 
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The  gljoxal  molecule  of  aldeliyde  function  reappears  as  an  oxalic 
acid  residue  in  tlie  formula  of  glycosine  ;  the  two  glyoxal  molecules 
of  dicarbonyl  function  reappear  in  the  form  of  two  unsaturated  groups 
— CH  I  CH —  (comp.  Trans.,  1884,  673).  In  this  respect  the  reaction 
would  belong  to  the  niimerous  class  involving  mutual  oxidation  and 
reduction  between  similar  molecules,  to  which  class  the  aldehydes 
furnish  the  largest  contingent. 

If  the  foregoing  view  is  connect,  it  should  be  possible  to  sub- 
stitute, in  the  foregoing  reaction,  for  the  two  glyoxal  molecules  of 
dicarbonyl  function,  two  diketcne  molecules  containing  the  group 
CO'CO.  Thus,  by  the  action  of  ammonia  on  a  mixture  of  benzil  and 
glyoxal,  a  tetraphenylglycosine  should  be  formed  : — 

CeHs-CO       CHO  Ph-C— NH  NH— C-Ph 

2           I      +    I         +  4NH3  =       1 1           >C-C/  1 1       +  6H2O. 

CeHj-CO        CHO  Ph-C N^       ^N C-Ph 

This  was  found  to  be  the  case.  Tetraphenylglycosine,  prepared  by 
the  above  method,  crystallises  from  alcohol  in  long,  very  slender,  silky 
needles,  CsoHooNijCoHsO,  which  readily  part  with  their  alcohol  of  crys- 
tallisation.    It  melts  above  300''.     It  forms  unstable  salts. 

Debus  formulates  glycosine  as  a  tertiary  amine  on  the  quadruple 
ammonia- type  (see  reaction  I).  The  formula  above  suggested  differs 
from  this  in  containing  two  imido-groups.  In  order  to  prove  the 
presence  of  two  displaceable  hydrogen-atoms,  the  authors  heated 
glycosine  with  benzyl  chloride,  and  obtained  dibenzijlglycosine, 
CgH4N'2(N'*C7H7)2,  which  crystallises  from  alcohol  in  oblique  plates 
melting  at  145°. 

The  authors  have  also  prepared  some  new  platinichlorides  of  glyco- 
sine. In  addition  to  the  diacid  salt,  CcHGlSr4,H2PtCl6,  described  by 
Debus,  they  have  obtained  a  monacid  salt,  (C6H6N4)2H2PtCl6,  the 
existence  of  which  was  suspected  by  Debus,  and  a  tetracid  salt^ 
CfiH6lS'4(H2PtCl6)2,  the  latter  being  of  the  three  that  which  is  most 
readily  prepared  in  a  pure  state. 

A  suggestion  regarding  the  constitution  of  glycosine,  similar  to  that 
here  developed,  has  been  thrown  out  by  Wallach.  He  says  (Ber.,  16, 
545,  footnote)  : — "  Glycosine  probably  stands  in  the  same  illation  to 
glyoxaline  as  dioxalethyline  to  oxalethyline."  It  is  to  be  remarked, 
however,  that  dioxalethyline  appears  to  be  derived  from  an  isomeride 
of  glycosine,  in  which  the  two  glyoxaline  complexes  are  united  at  a 
different  point. 

22.  "  Diphenylglyoxaline  and  Methyldiphenylglyoxaline."  By 
Francis  R.  Japp,  F.R.S. 

The  author  received  from  Mr.  W.  Palmer  Wynne  a  small  quantity 
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nf  a,  base,  melting  at  218°,  obtained  together  with  imabenzil,  benzil- 
iinide,  and  benzilam  by  dissolving  benzil  in  wartn  methylated  spirit 
and  saturating  the  solution  with  ammonia.  This  base  remained  in 
the  last  mother-liquors. 

The  author  failed  to  obtain  it  on  substituting  pure  alcohol  for 
methylated  spirit.  An  attempt  was  then  made  to  prepare  it,  employ- 
ing methylated  spirit ;  but  the  only  basic  substance  obtained  was 
methyldiphenylglyoxaline  (m.  p.  235°),  showing  that  the  spirit 
contained  aldehyde.  An  old  specimen  of  wood  spirit  was  then  used. 
A  new  base  was  then  obtained,  which  was  deposited  from  alcohol  in 
crystals  not  unlike  those  of  Mr.  Wynne's  base,  but  melting  at  227°. 
This  proved  to  be  diphenylglyoxaUne,  formed  by  the  condensation  of 
formaldehyde,  contained  in  the  wood  spirit,  with  benzil  and  ammonia. 
The  crystals  differ  in  form  according  as  they  are  deposited  from  hot 
or  from  cold  alcohol — the  latter  form  only  resembling  that  of  Mr. 
Wynne's  base. 

Analysis  of  Mr.  Wynne's  base  gave  figures  intermediate  between 
those  required  for  diphenylglyoxaline  and  methylglyoxaline.  A 
mixture  of  these  compounds  in  molecular  proportions  was  therefore 
allowed  to  crystallise  from  alcohol.  The  solution  deposited  crystals 
indistinguishable  from  those  of  Mr.  Wynne's  base,  and,  like  these, 
melting  at  218°.  Finally,  Mr.  L.  Fletcher  has  established  the  identity 
by  crystallographical  measurements.  The  hydrochlorides  of  the 
mixed  bases  also  crystallise  together  in  forms  identical  with  those  of 
the  hydrochloride  of  Mr.  Wynne's  base. 

23.  "  Dehydracetic  Acid."     By  W.  H.  Perkin,  Jun.,  Ph.D. 

It  is  known  that  if  dehydracetic  acid,  C8H8O4,  be  treated  with 
alkalis  it  is  decomposed  principally  into  acetic  acid,  carbonic  anhydride 
and  acetone,  a  small  quantity  of  malonic  acid  also  being  formed. 

The  author  finds,  however,  that  iu  the  first  place  dehydracetic  acid 

is  converted  into  two  molecules  of  acetoacetic  acid,  C8H8O4  +  2H2O  = 

2CH3*CO'CH2*COOH.    Dehydracetic  acid  reacts  with  phenylhydrazine 

and  with  hydroxylamine,  forming  the  compounds  C7H803(N2H*C6H5) 

and    C7H803(N"OH)  ;    and    it  therefore    contains  a   carboxyl-group. 

The  fourth  oxygen-atom  (not  counting  the  carboxyl-group)  is  present 

neither  as    CO    nor  as   OH,  and  the  author   therefore  proposes  the 

formula 

C-CO-CH-COOH 

II         II  . 

CHs-C  •  O  .  C-CH3 

The  action  of  aniline  on  methylic  dehydracetate,  in  the  author's 
opinion,  is  such  as  to  prove  the  coi'rectness  of  this  expression,  two 
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substances,  methylic  phenyldimethylpyridine  carhoxylate  and  phenyldi- 
viethylpyridone,  being  formed,  which  are  both  pyridine-derivatives, 
viz : — 

C-CO-C-COaCHs  CH-CO-CH 

^       il  II  and  II  II  . 

CHs-C-NPh-C-CHs  CHs-C-NPh-C-CHs 

An  interesting  synthetical  proof  of  the  correctness  of  the  formula 
assigned  to  dehydracetic  acid  has  lately  been  given  by  Conrad  and 
Guthzeit  (Ber.,  20,  154). 

24.  "  The  Colouring  Matter  of  Brosera  Whittakeri"  By  Professor 
E.  H.  Rennie,  M.A.,  D.Sc. 

The  author's  attention  was  drawn  to  the  presence  of  a  red  coloui-- 
ing  matter  in  the  tubers  of  the  above-mentioned  Drosera,  which 
grows  plentifully  on  the  hills  near  Adelaide,  South  Australia,  by 
Professor  Tate.  On  inquiry  he  ascertained  that  Mr.  Francis,  of 
Adelaide,  had  extracted  the  colouring  matter  by  means  of  carbon 
bisulphide,  and  had  found  that  it  was  volatile,  and  that  beautiful 
tints  could  be  produced  with  it  on  silk  by  means  of  various  mordants, 
but  bad  not  continued  the  investigation.  To  separate  the  colouring- 
matter,  the  tubers  were  beated  with  hot  strong  alcobol.  After  dis- 
tilling off  the  spirit,  a  little  Avater  was  added  and  the  precipitated 
colouring  matter  was  then  dried  and  sublimed ;  the  pi'oduct  was  a 
mixture  of  two  substances  differing  in  solubility  in  boiling  alcohol 
and  acetic  acid.  The  less  soluble  was  obtained  in  small  brilliant 
red  plates,  canoe-shaped  under  the  microscope,  which,  melted  at  192 — 
193°.  Analysis  gave  numbers  fairly  agreeing  with  tbose  required  by 
the  formula  CnHgOs,  which  may  represent  a  trihydroxy-methyhiaphtha- 
quinone.  The  reactions  of  the  substance,  in  so  far  as  they  could  be 
studied  witb  the  small  quantity  of  material  at  disposal,  serve  to 
support  the  view  that  it  is  thus  constituted.  The  second  substance 
was  finally  obtained  in  needles,  quite  different  in  appearance  from  the 
red  plates,  though  to  the  eye  of  much  the  same  colour.  Under  the 
microscope  single  crystals  seemed  yellow,  but  wherever  they  over- 
lapped the  colour  appeared  deep  orange  to  red.  It  fused  at  164 — 
165°.       Analysis    gave    numbers   fairly    agreeiug   with    the   formula 

CnH.O,. 

25.  "  Further  N'otes  on  the  Di-haloid  Derivatives  of  Thiocar- 
bamide."     By  George  McGowan,  Ph.D. 

The  author  has  succeeded  in  obtaining  dithiocarbamide  dibromide 
in  beautiful  large  rhombic  crystals,  by  the  action  of  bromine  on  an 
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aqueous  solution  of  thiocarbamide.  At  the  ordinary  temperature  it 
is  quite  stable.  By  the  further  action  of  bromine  on  an  aqueous 
solution,  this  dibromide  is  converted  into  carbamide,  or,  more  pro- 
bably, in  the  first  instance  into  cyanamide,  bromhydric  and  sulphuric 
acids  being  produced  at  the  same  time. 

Sulphuretted  hydrogen  acts  on  dithiocarbaniide  dichloride, 
(CSN2Hi)2Cl2,  in  alcoholic  solution,  producing  thiocarbamide  hydro- 
chloride, CSN2H4'HC1,  and  sulphur. 

All  attempts  to  prepare  the  dicyanide,  (CSN2H4CN)2,  have  failed. 
From  the  results  of  a  number  of  experiments  with  different  cyanides 
on  thiocarbamide  and  its  dichloride,  the  author  concludes  that  pro- 
bably the  dicyanide  is  formed,  but  immediately  breaks  up,  the  sepa- 
rated sulphur  being  taken  up  by  the  excess  of  cyanide  present  and 
thiocyanate  formed. 


At  the  next  meeting,  on  March  17th,  there  will  be  a  Ballot  for  the 
Election  of  Fellows,  and  the  following  papers  will  be  read : — 

"  The  Action  of  Heat  on  Nitrogen  Peroxide."  By  Dr.  A.  Richard- 
son. 

"  The  Formation  of  Naphthalenesulphonic  Acid  by  means  of  Sul- 
phuric Anhydride."     By  Dr.  Armstrong  and  W.  P.  Wynne,  B.Sc. 
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Marcli  17tli,  1887.     Dr.  Hugo  Miiller,  F.R.S.,  President,  in  the  Chair. 

Messrs.  Hugh  Robert  Mill,  Gerald  T.  Moody  and  Arthur  Stanley- 
were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  William 
C.  T.  Beasley,  Honiton  School,  Devon  ;  Edwin  Richardson  Blnnd- 
stone,  B.A.,  10,  "Wellington  Mansions,  Regent's  Park,  'N.W. ;  Samuel 
Francis  Burford,  Halford  Street,  Leicester ;  Henry  Danber,  Kenmore, 
Waterloo  Park,  near  Liverpool ;  William  Gregory,  Trent  Valley 
Brewery,  near  Lichfield ;  T.  0.  Sandell,  1,  Baron's  Court  Road ; 
Leonard  Owen  Simmons,  Fareham,  Hants ;  Samuel  Sutcliffe,  Mostyn, 
North  Wales. 

The  following  were  elected  FelloAvs  of  the  Society  : — 

Messrs.  Harold  G.   Colman,  James  T.   Cundall,  Alfred  J.  Evans, 

Arthur  Harden,  William  Houlding,  Theophilus  H.  Redwood,  George 

Robertson,  W.  H.  Stanger,  Patrick  T.  O'Sullivan. 

The  following  papers  were  read  : — 

26.  "The  Action  of  Heat  on  Nitrogen  Peroxide."  By  Dr.  A. 
Richardson,  University  College,  Bristol. 

The  dissociation  of  nitrogen  peroxide  has  been  investigated  by 
Deville  and  Troost  and  other  experimenters  at  temperatures  between 

12  and  180°;  and  it  has  been  shown  that  while  at  low  temperatures 
the  molecule  of  the  substance  is  represented  by  the  formula  N2O4, 
dissociation  into  nitrogen  dioxide,  NO2,  takes  place  with  rise  of  tem- 
perature, being  complete  at  140"^. 

Experiments  have  been  made  by  the  author  to  determine  the  change 
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■which  takes  place  at  temperatures  above  140°.  On  heating  the  per- 
oxide at  about  oOO",  the  gas  becomes  nearly  colourless,  and  is  found  to 
consist  of  nitric  oxide  and  oxygen  :  the  presence  of  the  former  being 
indicated  by  the  formation  of  the  dark  blue  liquid  which  results  from 
the  interaction  of  nitric  oxide  with  nitrogen  peroxide  when  the  gas  is 
condensed ;  and  the  presence  of  oxygen  being  demonstrated  by  the 
rekindling  of  a  glowing  match. 

At  a  temperature  at  which  decomposition  is  complete,  the  change 
wo  a  Id  be  represented  by  the  equation  2N02  =  2X0  +  Oj ;  the  vapour- 
density  of  the  dioxide  being  023,  that  of  the  product  is  15"3.  On 
determining  the  density  of  the  gas  at  temperatures  between  130°  and 
toOO",  the  numbers  obtained  were  in  agi'eemeni  with  the  formula  NO2 
at  140°,  but  as  the  temperature  rose  they  more  and  more  nearly 
approached  that  corresponding  to  complete  dissociation.  The  curve 
representing  the  density  of  the  gas  at  different  temperatures  shows 
that  the  decomposition  of  N2O4  into  NOo  is  complete  at  140°,  and  is 
immediately  succeeded  by  the  further  dissociation  of  nitrogen  dioxide 
into  nitric  oxide  and  oxygen.  The  form  of  the  curve  is  that  usually 
exhibited  by  dissociating  substances,  the  change  of  density  being  most 
rapid  at  the  temperature  at  wliich  half  the  total  number  of  molecules 
of  the  original  substance  are  decomposed. 

27.  "  Supersaturation  of  Salt  Solutions."  By  W.  "W.  J.  Js"icol, 
M.I.,  D.Sc. 

This  paper  contains  an  account  of  experiments  on  the  physical 
constants  of  supersaturated  and  dilute  salt  solutions.  The  solutions 
were  examined  in  two  ways :  1st,  concentration  constant  and  tempe- 
rature varying  ;  2nd,  temperature  constant  and  concentration  vary- 
ing ;  in  this  way  it  was  possible  to  pass  from  dilute  to  supersaturated 
solutions,  and  to  examine  the  change  in  the  various  physical  con- 
stants. The  electric  conductivity,  specific  viscosity  and  rate  of  expan- 
sion were  examined  by  the  first  method.  The  specific  viscosity  and 
density  by  the  second.  In  every  case  it  was  found  that  the  curve 
corresponding  to  the  non-saturated  solutions  was  perfectly  con- 
tinuous with  that  for  the  supersaturated  solutions.  From  this  the 
author  concludes  that  the  constitution  of  dilute,  satui-ated  and 
supersaturated  solutions  is  the  same.  Supersaturation  is  explained 
by  the  hypothesis  that  the  substance  in  solution  is  not  the  same  as 
that  which  crystallises  out.  A  supersaturated  solution  of  sodium 
thiosalphate  deposited  crystals  of  the  composition  Na2S203,B[20  when 
evaporated  in  vacuo,  showing  that  the  solution  does  not  contain  the 
pentahydrate.  The  author  believes  that  the  salt  in  solution  is  com- 
bined with  the  whole  of  the  water,  an  opinion  based  on  his  experi- 
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ments  on  vapotir-pressures  and  molecular  volames.  Colour  changes 
in  solution  are  not,  he  believes,  due  to  hydi'ation,  but  to  rearrange- 
ments of  the  salt  molecule  similar  to  that  which  occurs  in  the  case  of 
chromium  sulphate. 

Discussion. 

Mr.  Pickering  said  that  he  could  not  agree  with  Dr.  Nicol  in  con- 
cluding that  a  supersaturated  and  non-supersaturated  solution  have 
identical  constitutions,  or  that  the  salt  was  not  combined  with  the 
solvent.  A  large  number  of  the  physical  properties  of  solutions, 
such  as  the  volumes  of  the  dissolved  salt,  the  lowering  of  the  treezing 
point,  &c.,  appear  not  only  to  affoi'd  no  evidence  of  the  existence  of 
combination  between  the  salt  and  the  solvent,  but  would  even,  if 
taken  alone,  show  that  the  radicles  composing  the  salt  itself  are  not 
combined  ;  it  was  only  by  taking  into  consideration  all  the  properties 
of  solutions  that  we  could  obtain  a  correct  conception  of  their  nature. 
When  examined  from  certain  points  of  view,  an  ordinary  and  a  super- 
saturated solution  would,  as  Dr.  Nicol  shows,  appear  to  be  identical, 
but  a  study  of  the  solubility  of  the  salt  leads  to  very  dilfei^ent 
conclusions. 

Referring  to  the  nature  of  solution,  Mr.  Pickering  said  that 
chemists  universally  recognised  two  different  forms  or  degrees  of 
chemical  combination,  atomic  and  molecular,  the  latter  being  in  some 
cases  so  weak  that  when  examined  from  certain  points  of  view  only 
we  could  obtain  no  evidence  of  any  combination  at  all ;  we  should  do 
well  to  consider  the  strong*  evidence  which  a  study  of  minerals,  alloys, 
isomorphous  crystals,  &c.,  afford  of  a  form  of  combination  less  inti- 
mate even  than  that  of  our  molecular  compounds.  The  true  mole- 
cules of  solids  and  liquids,  he  considered,  consisted  in  all  probability  of 
a  large  number  of  our  formula  molecules  united  together,  and  in  the 
same  way  the  true  molecules  of  a  solution  would  consist  of  aggregates 
of  a  large  number  of  the  molecules  of  the  solvent  with  those  of  the 
salt,  or  of  a  definite  molecular  hydrate  of  the  salt,  according  to  circum- 
stances, forming  a  unit  of  such  complexity  and  instability  that  it 
would  probably  never  exist  entirely  undissociated,  and  would  there- 
fore be  affected  in  an  apparently  continuous  manner  by  alterations  in 
the  physical  conditions  under  which  it  existed  (see  Ghem.  News,  54, 
215). 

Dr.  Armstrong  questioned  the  interpretation  which  Dr.  Nicol  had 
given  of  the  continuous  curves  by  which  his  observations  were 
graphically  expressed.  It  appeared  to  be  established  theoretically  that 
a  certain  definite  electromotive  foi'ce,  of  more  than  a  volt  was  required 
to  electrolyse  acidulated  water;    but  actually  any  E.M.P.,  however 
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small,  was  found  to  suffice,  the  reason  being  apparently  that  owing  to 
the  presence  of  dissolved  air  action  took  place  in  a  contrary  direction  ; 
in  like  manner  it  was  probable  that  in  many  cases  in  which  dissocia- 
tion was  observed,  if  the  effect  of  surfaces,  &c.,  could  be  eliminated, 
the  changes  would  be  found  to  take  place  only  suddenly,  and  would 
be  repi-esented  by  a  broken,  not  by  a  continuous  curve.  The  cases 
studied  by  Dr.  Nicol  were  probably  of  the  latter  class,  and  if  super- 
saturation  took  place  gradually — part  of  the  solution  becoming  super- 
saturated before  even  the  whole  -was  saturated,  the  curves  representing 
the  change  in  specific  viscocity,  &c.,  would  necessarily  be  continuous. 
In  discussing  a  problem  such  as  that  before  the  meeting,  it  was  neces- 
sary to  make  a  scientific  use  of  the  imagination  and  to  consider  the 
phenomena  generally. 

Dr.  NicOL  said  that  Professor  Pickering's  remarks  more  than  ever 
convinced  him  that  there  was  little  or  no  difference  in  their  views. 
Professor  Pickering  had  abandoned  the  definite  hydrate  theory,  and 
now  believed  in  indefinite  hydrate-aggregates  of  one  molecule  of  salt 
and  many  hundred  molecules  of  water.  Where  "was  the  line  to  be 
drawn  ?  He  (Dr.  Xicol)  believed  at  the  number  of  water  molecules 
present  in  the  solution  ;  Professor  Pickering  stopped  short  of  this, 
but  -where  ?  As  to  the  name  to  be  applied  to  these  aggregations, 
whether  they  should  be  called  chemical  or  physical,  he  thought  that 
according  to  the  present  use  of  the  Avords  the  latter  was  the  more 
appropriate.  In  reply  to  Professor  Armstrong,  Dr.  Nicol  pointed 
out  that  in  an  analogous  case  Wiedemann  had  found  that  the  volume 
curve  of  hydrated  salts  exhibited  irregularities  long  before  their 
melting  points  were  reached,  and  that  this  pointed  to  a  rearrange- 
ment of  the  molecules  similar  to  what  would  occur  iu  supersaturated 
solutions  were  the  hydrated  salt  present. 

28.  "  The  Formation  of  -/-Xaphthalenesulphonic  Acid  by  means  of 
Sulphuric  Anhydride  and  on  -/-Dihydroxynaphthalene."  By  Henry  E. 
Armstrong  and  W.  P.  Wynne,  B.Sc. 

By  sulphonating  naphthalene  by  means  of  sulphuric  anhydride — 
both  substances  being  intimately  mixed  with  sand  before  admixture, 
and  then  vigorously  shaken  together — the  authors  have  obtained  a 
disulphonic  acid  which  they  believe  is  identical  with  that  prepared 
by  means  of  SO3HCI  (Proceedings,  vol.  ii,  No.  27,  p.  230).  The 
sodium  salt  prepared  from  the  product  of  the  first  experiment  made 
at  once  crystallised  in  massive  transparent  diamond-shaped  crystals 
of  the  oblique  system  ;  all  attempts  to  prepare  similar  crystals  from 
the  prodoct  of  the  action  of  SO3HCI  have  been  unsuccessful,  the  salt 
rom  this  eourco  being  always  obtained  in  characteristic  thin  plates ;  and 
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in  a  second  experiment  witli  SO3  the  sodium  salt  produced  crystallised 
also  in  plates,  distinct,  however,  in  appearance,  from  those  prepared 
from  the  SO3HCI  product,  and  this  salt  could  not  be  caused  to  crystal- 
lise in  the  massive  forms  observed  on  the  first  occasion.  Nevertheless 
it  can  scarcely  be  doubted  that  the  acids  prepared  by  the  two  methods 
are  identical,  as  the  sulphochloride  from  the  SO3  product  has  the 
same  melting  point  (182°)  as,  and  resembles  in  appearance,  that  from 
the  SO3HCI  product,  and  both  yield  7-dichloronaphthalene  on  treat- 
ment with  PCI5 ;  the  products  of  the  action  of  bromine  on  the  two 
sodium  salts  appear  to  be  similar ;  and  they  behave  alike  on  fusion 
with  potassium  hydroxide. 

The  dihydroxynaphthalene  formed  on  fusing  7-naphthalenedi- 
sulphonic  acid  witli  potassium  hydroxide  would  seem  to  be  identical 
with  that  prepared  by  Cleve  by  Griess's  method  from  the  amido-acid 
formed  by  reduction  of  1:4'  nitronaphthalenesulphonic  acid.  It 
melts  at  about  250";  an  alkaline  solution  on  warming  at  once  assumes 
a  colour  like  that  of  a  permanganate  solution,  but  the  colour  rapidly 
changes  to  a  dirty  brown.  The  authors  express  the  desire  to  reserve 
the  right  of  furtlier  investigating  tliis  dihydroxynaphthalene. 

29.  "  a-Cyanonaphthalenesulphonic  Acid."  By  Henry  E.  Ai-mstrong 
and  S.  Williamson. 

It  being  ascertained  that  on  sulphonating  the  a-haloid-derivatives  of 
naphthalene  the  products  are  the  1  :  -i  homonucleal  sulpho-acid  together 
with  a  small  amount  of  a  heteronucleal  isomer,  whereas  on  sulpho- 
nating a-nitronaphthalene  and  naphthalene-«-sulphonic  acid  the  1  :  4' 
heteronucleal  di-derivative  is  alone  formed,  it  became  desirable  to 
study  the  behaviour  of  other  a-derivatives  of  naphthalene  containing 
negative  radicles.  a-Cyanonaphthalene  was  first  sulphonated  hy 
means  of  SO3HCI,  but  it  -was  found  advantageous  to  use  fuming 
sulphuric  acid  instead ;  there  appears  to  be  only  one  sulphonic  acid 
formed.  The  barium  and  potassium  salts  crystallise  in  different 
forms  according  to  the  conditions,  and  with  different  amounts  of 
water ;  the  most  characteristic  form  of  the  barium  salt  is  a 
hexhydrated  modification,  [CioH6(CN)S03]2Ba*6Il20,  which  crystal- 
lises in  long,  thin,  glistening  plates;  at  low  temperatures  the  potas- 
sium salt  separates  in  transparent  prisms,  which  probably  belong  to 
the  oblique  system,  of  the  formula  C,oH6(CX)-S03K-.3H20.  Both  salts 
are  dehydrated  with  difficulty.  The  sulphochloride,  C,oH,(CX)-SO.-Cl, 
crystallises  from  benzene  in  small  glistening  prisms.  To  judge  from 
the  result  of  a  preliminary  experiment  with  bromine,  it  is  probable 
that  the  cyanosulphonic  acid  now  described  is  a  heteronucleal  com- 
pound. 
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30.  Addendum  to  Paper  entitled  "  An  Explanation  of  the  Laws 
■wliich  govern  Substitution  in  the  case  of  Beuzunoid  Compounds."  By 
Henry  E.  Armstrong. 

In  preparing  the  paper  here  referred  to,  having  in  mind  the  fact 
that  the  "basic  "  powers  of  nitrogen  become  enhanced  bj introduction 
of  hydrocarbon  radicles  in  place  of  hydrogen,  it  appeared  to  me  not 
improbable  that  the  behaviour  of  a  compound  such  as  dimethylaniline, 
for  example,  would  not  in  all  cases  be  strictly  in  accordance  with  the 
paiti-ortho-law ;  but  I  did  not  find  any  such  departure  recorded  in  the 
indexed  literature.  I  have  since  become  aware,  however,  that  I 
failed  to  remember  two  recent  papers,  the  one  by  A.  Groll  (^Ber.,  1886, 
198),  the  other  by  E.  Nolting  {ibid.,  545).  According  to  Groll, 
dimethylaniline  sulphate  yields  on  nitration  at  a  temperature  not 
exceeding  5°,  besides  the  paranitro-derivative,  no  less  than  80 — 85 
per  cent,  of  me/anitrodimethylaniline ;  diethylaniline  behaves  simi- 
larly. Nolting  not  only  conlirms  these  statements,  but  adds  that 
ethylaniline  sulphate  also  yields  a  large  proportion  of  meta-derivative ; 
and  that  on  nitrating  ethylparatoluidine  sulphate,  the  metarxitro- 
derivative,  NHEt  :  XOo  :  Me  =  1:3:4,  is  exclusively  formed; 
"whereas,  according  to  Wurster,  the  bromodimethylaniline  obtained  by 
brominating  dimethylaniline  dissolved  in  acetic  acid  is  the  para- 
modification  ;  and,  according  to  Beilstein  and  Kuhlberg,  paracetoluide 
yields  only  the  o/'f/iouitro-derivative,  XHAc  :  XOj  :  CH3  =1:2:4. 
These  facts  appear  to  materially  strengthen  my  argument  that  the 
meta-derivatives  are  formed  from  an  additive  compound,  resulting 
from  the  association  of  the  reacting  molecule  with  the  radicle  R'  of 
the  parent  compound. 

In  further  support  of  the  argument  underlying  my  paper  (Trans., 
1887,  258)  that  the  formation  of  an  additive  compound  precedes  that 
of  the  substitution  derivative,  I  may  take  the  opportunity  to  point 
out  that  on  this  assumption  it  is  not  difficult  to  understand  that,  for 
example,  two  hydrogen-atoms  in  ethylic  acetoacetate,  Ac-CH^'COOEt, 
are  not  both  immediately  displaceable  by  sodium  ;  probably  an  addi- 
tive compound  with  sodium  ethoxide  is  first  formed,  which  becomes 
resolved  into  alcohol  andacetosodacetate,  Ac'CHo'COjEt  +  NaOEt  = 
Ac-CHo-(CO,EfOXaEt)  =  Ac-CHXa-CO-^Et  +  EtOH;  owing  to  the 
influence  which  the  sodium  exercises  on  the  contiguous  CO^Et  group,! 
this  is  no  longer  capable  of  uniting  with  sodium  ethoxide,  and  only! 
recovers  the  power  of  so  doing  on  displacement  of  the  sodium  by  a] 
hydrocarbon  radicle. 

31.  "  The  Transformation  of  Citric  Acid  into  Pyridine-derivatives,] 
and  on  the  Constitution  of  Pyridine."  By  S.  Ruhemann,  Ph.D.,' 
Jacksonian  Demonstrator  in  the  University  of  Cambridge. 
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Hofmann  and  Belirmann  have  shown  that  citramide  is  converted 
by  heating  with  sulphuric  acid  into  citrazinic  acid,  the  dihjdroxy- 
pjridinecarboxjlic  acid  in  which  both  hydroxyls  are  in  ortho-posi- 
tions to  the  nitrogen-atom,  the  carboxyl  being  in  the  para-position. 
The  author  finds  that  the  formation  of  the  pyridine-derivative  takes 
place  even  at  ordinary  temperatures  if  ethylic  aceto-citrate  be  mixed 
with  strong  aqueous  ammonia  and  the  mixture  allowed  to  stand 
several  days  ;  dilute  chlorhydric  acid  then  precipitates  citrazinamide. 
The  production  of  a  pyridine-derivative  in  this  manner  is  a  strong  argu- 
ment, he  thinks,  in  favour  of  Riedel's  contention  that  the  nitrogen-atom 
in  pyridine  is  in  connexion  with  the  carbon-atom  which  relatively  to  it 
is  in  the  para-position  ;  and  in  further  support  of  this  view  he  states 
that  no  condensation  takes  place  if  methylamine  be  substituted  for 
ammonia,  there  being  in  this  case  no  available  hydrogen-atom  asso- 
ciated with  the  nitrogen-atom  to  separate  with  the  hydroxyl  and  thus 
permit  of  the  union  of  the  nitrogen-atom  with  the  para-carbon-atom. 
Incidentally  it  is  mentioned  as  an  indication  of  the  mobility  of  the 
acetyl-group  that  if  ethylic  aceto-citrate  be  treated  with  phenyl 
hydrazine,  the  acetyl-derivative  of  the  latter  is  formed ;  ethylic  aceto- 
malate  and  diacetotartrate  behave  similarly, 

32.  "  Silver  containing  Bismuth."  By  William  Gowland,  A.R.S.M., 
Chemist  and  Assayer  of  the  Imperial  Mint,  Osaka,  Japan,  and 
Yoshimasa  Koga,  Assistant  4-Ssayer. 

An  account  is  given  of  assays  and  metallurgical  experiments  made 
with  the  object  of  determining  the  effects  produced  by  the  presence 
of  small  quantities  of  bismuth  on  the  ductility  of  silver,  and  on  the 
uniformity  of  composition  of  silver  bullion  when  in  ingots  of  the  form 
and  size  ordinarily  met  with  in  commerce.  It  is  found :  a.  That 
when  silver  is  obtained  from  copper  containing  bismuth  by  the  liqua- 
tion process  with  subsequent  cupellation  of  the  argentiferous  lead,  it 
contains  part  of  the  bismuth  which  was  present  in  the  copper ; 
(3.  That  this  silver  is  brittle  even  when  containing  bismuth  in  but  small 
amounts ;  7.  That  ingots  of  such  silver  are  not  uniform  in  composi- 
tion throughout  their  mass,  the  parts  which  have  solidified  last  being 
richer  in  silver  than  the  others ;  and  ^.  That  when  coinage  bars  of 
900°  millesimal  fineness  are  prepared  from  it,  they  cannot  be  rolled 
without  special  treatment,  ^nd  even  then  are  hard  and  unsuitable  for 
mintage. 
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ADDITIO^'S  TO  THE  LIBRARY. 

I.  Donations. 

Life  and  "Works  of  Thomas  Graham :  by  R.  Augus  Smith  :  edited 
by  J.  J.  Coleman  :   Glasgow,  1884  :  from  the  Editor. 

^Natural  Magick  :  by  John  Baptista  Porta :  London,  1658. 

L'Art  du  Fabricant  d'Etoffes  en  Laines :  L'Art  de  prepai'er  et 
d'imprimer  les  Etoffes  en  Laines  :  L'Art  du  Fabricant  de  Velours  de 
Coton  :  par  R.  de  la  Platiere  :  Paris,  1780. 

Prolusiones.  ad  Chemiam  Saeculi  decimi  noni :  by  J.  J.  Winter!  : 
Budff>,  1800  :  from  the  Royal  Society. 

Xew  and  Original  Theories  of  the  Great  Physical  Forces :  by  H.  R. 
Rogers  :  London,  1878  :  from  the  Royal  Society. 

Die  Milchpriifangs-methoden  und  die  Controle  der  Milch  in 
Stiidten  :  von  P.  Vieth  :  Bremen,  1879. 

Easy  Methods  for  the  Examination  of  Milk :  by  P.  Yieth :  London, 
1887  :  from  the  Author. 

Geological  and  N^atural  History  Survey  of  Canada :  Annual 
Report  and  Maps  :  Tol.  I  (Xew  Series),  1885  :  Montreal,  1886  : 

from  the  Director. 

New  York  Experimental  Station:  5th  Annual  Report,  1886: 
ELmira,  X.Y.,  1887  :  from  the  Director. 

II.  By  Purchase. 

Zeitschrift  fiir  Physikalische  Chemie,  Stochiometrie  und  YerAvandt- 
schaftslehre  :  Hei-ausgegeben  von  W.  Ostwald  und  J.  H.  van't  Hoff  : 
Band  I,  1887  (continued)  :  Leipzig. 


The  Anniversary  Meeting  will  take  place  on  March  30th,  at  8  p.m. 

At  the  next  Ordinary  Meeting,  on  April  7th,  the  following  paper 
will  be  read : — 

"  Researches  on  the  Constitution  of  Azo-  and  Diazo-derivatives. 
Diazo-amido-compouuds."  Part  II.  By  R.  Meldola,  F.R.S.,  and 
F.  W.  Streatfeild. 


HABBISON  AN1>  SONsJ,  PKIKTBHS  IN  OEDIirABY  XO  UKB  MAJESTY,   ST.  MAUTIK's  lANL'. 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  36.  Session  1887-88. 


March   30tb,   1887.     Annual   General   Meeting.     Dr.   Hugo    jSIiiller, 
F.R.S.,  President,  in  the  Chair. 

The  President  delivered  an  address,  of  which  the  following  is  an 
abstract : — 

The  number  of  Fellows  of  the  Society  is  1508,  of  whom  30  are 
honorary  foreign  members.  One  foreign  member,  Professor  A. 
Butlerow,  has  died  during  the  year;  and  the  Society  has  lost  12 
Fellows  by  death  : — Robert  Alexander  ;  Dr.  James  Apjohn,  F.R.S.  ; 
Prof.  F.  S.  Barif;  Richard  Cowper ;  M.  Gr.  Grossman;  H.  Sugden 
Evans;  Rev.  W.  Flett ;  George  Hirst;  Dr.  A.  P.  Price;  J.  A. 
Phillips,  F.R.S. ;  E.  R.  Southby  ;  and  H.  H.  Watson. 

20  Fellows  have  withdrawn :— W.  E.  Benton ;  T.  F,  Best ;  L.  M. 
Deane  ;  A.  F.  Dimmock  :  H.  W.  Field  ;  W.  J.  Fuller  ;  A.  E.  Garrod  ; 
Norman  Graham  ;  Thos.  Harrison ;  Thos.  Jamieson  ;  Herbert  Jones  ; 
Paul  Mathews;  P.  B.  Mills;  J.  D.  McCarthy;  Dr.  A.  P.  Page;  Dr. 
Robert  Smith ;  G.  Tunbridge ;  James  Steel ;  A.  H.  Scott  White ; 
Philip  Wright ;  and  Wm.  Cort  Wright. 

28  Fellows  have  been  removed  on  account  of  arrears : — F.  H.  T. 
Allan;  P.  S.  Brown;  Robert  Blair;  Henry  Child;  G.  Crampton ; 
John  Dale;  Dr.  Ai'thur  Gamgee  ;  A.  M.  Graham;  G.  Jarmain ;  R. 
H.  Jude  ;  F.  Jordan;  Wm.  Maniott;  J.  E.  Mayall ;  J.  D.  Mucklow ; 
Dr.  C.  S.  Marsden;  John  McCarthy;  A.  A.  Nesbit;  F.  J.  O'Farrell ; 
Alfred  Payne ;  A.  W.  Postans ;  J.  E.  H.  Richardson ;  F.  I.  Scard ; 
J.  Steiner ;  K.  Takemura ;  G.  Valentine ;  Stephen  WilKams ;  and 
James  Wilson. 

110  new  Fellows  have  been  elected  during  the  year. 
The  number  of  Papers  communicated  to  the  Society  since  the  last 
anniversaiy  meeting  is  the  lai'gest  on  record,  being  118,  or  5  in  excess 
of  the  number  read  in  1880-81,  and  14  in  excess  of  the  number  read 
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last  year.  The  President  expresses  the  opinion  that  the  Society  has 
every  reason  to  be  satisfied  with  the  share  which  it  has  contributed  to 
the  general  progress  of  chemical  science,  adding  that  as  we  contem- 
plate the  ceaseless  activity  in  chemical  researcb  now  manifested  all 
over  the  world,  and  which  from  year  to  year  is  continually  on 
the  increase,  we  are,  nevertheless,  bound  to  recognise  the  fact  that 
vast  as  the  work  tbus  accumulated  may  appear,  there  remains  still 
much  to  be  accomplished.  The  more  the  field  is  worked  the  richer 
will  be  the  harvest. 

The  number  of  Abstracts   and  Papers  published    in    the    Journal 
during  the  past  five  years  ax'C  given  in  the  following  table : — 


1882. 

18S3. 

1884. 

1885. 

18S6. 

General  and  Physical  Chemistry. . 

219 
188 
135 
837 
112 

270 

284 

205 
189 
204 
739 
73 

163 
195 

237 
189 
192 
939 
118 

324 
256 
286 

331 
191 
201 
1047 
142 

218 
337 
280 

235 
223 

Mineralogical  Chemistry 

223 
1056 

Physiological  Chemistry 

Chemistry  of   Vegetable   Physio- 

100 
160 

289 

228     1       212 

66 

Total i  . . 

2273     1     1980 

2541 

2747 

2352 

Papers  in  Transactions 


65. 


63. 


57. 


85. 


85. 


After  dwelling  on  the  importance  of  the  determination  of  physical 
properties,  the  President  gave  a  brief  review  of  the  more  noteworthy 
chemical  investigations  of  the  year  ;  and  reference  was  then  made  to 
the  work  of  the  City  and  Guilds  of  London  Institute  for  the  advance- 
ment of  technical  education,  with  which  the  President  of  the  Chemi- 
cal Society  is  ex  officio  associated.  Dr.  Miiller  concluded  his  address 
with  the  following  statement : — 

The  mistaken  notion  is  still  too  prevalent  that  technical  education 
has  to  confine  itself  to  the  theoretical  considerations  of  known 
technical  processes,  and  that  a  more  extended  acquisition  of  scientific 
knowledge  is  not  required.  It  is  obvious  that  a  pupil  educated  on 
these  lines  may  find  by  the  time  he  is  able  to  enter  on  his  practical 
career  that  the  processes  with  which  he  has  been  made  acquainted 
have  in  the  meanwhile  become  obsolete,  and  unless  his  education  has 
been  sufficiently  comprehensive  to  enable  him  to  strike  out  new  lines 
for  himself,  he  will  be  ill  fitted  to  compete  with  those  who  have  been 
educated  on  a  wdder  basis. 

Essential  as  it  is  to  impart   scientific  knowledge    to  the   future 
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manager,  it  is  above  all  necessary  to  train  him  by  practical  work  and 
research  in  the  laboratojy  how  to  investigate  a  subject  which  may 
present  itself  in  his  daily  occupation,  whether  it  be  some  unexpected 
development  in  a  new  direction,  or  whether  it  be  some  new  difficulty 
which  confronts  him  in  carrying  out  the  processes  under  his  direction. 
It  is  self-evident  that  such  knowledge  and  such  practical  experience 
in  carrying  out  investigations  is  not  to  be  attained  by  merely 
attending  one  or  two  courses  in  the  lecture  room  or  in  the  laboratory. 
Those  who  mean  to  effectually  qualify  themselves  for  such  functions 
can  only  accomplish  this  object  by  devoting  years  of  patient  and 
intelligent  work  under  the  guidance  of  the  professor  in  properly 
appointed  laboratories. 

Pi'of .  Odling  proposed  that  the  thanks  o£  the  meeting  be  given  to 
the  President  for  his  address,  and  that  he  be  requested  to  allow  it  to 
be  printed.  This  motion  was  seconded  by  Dr.  Grladstone,  and 
accepted  Avith  acclamation  by  the  Fellows  present ;  the  President 
acknowledged  the  compliment. 

Professor  Ramsay  moved  that  thanks  for  their  important  services 
be  given  to  the  Editor,  Sub-editor,  Abstractors,  and  Librarian ;  the 
motion  was  supported  by  Mr.  Dunstan.     Mr.  Groves  replied. 

Dr.  A.  K.  Miller  and  Dr.  Rideal  were  then  appointed  scrutators, 
and  a  ballot  having  been  taken,  the  folloAving  Avere  declared  elected 
as  Officers  and  Council  for  the  ensuing  year : — 

President :  W.  Crookes,  F.R.S. 

Vice-Presidents  ivlio  have  filled  the  office  of  President :  Sir  F.  A.  Abel, 
C.B.,  D.C.L.,  F.R.S. ;  Warren  De  La  Rue,  D.C.L.,  F.R.S. ;  E.  Frank- 
land,  D.C.L.,  F.R.S.  ;  J.  H.  Gilbert,  Ph.D.,  F.R.S. ;  J.  H.  Gladstone, 
Ph.D.,  F.R.S. ;  A.  W.  Hofmann,  D.C.L.,  F.R.S. ;  H.  Miiller,  Ph.D., 
F.R.S.;  W.  Odling,  M.B.,  F.R.S.;  W.  H.  Perkin,  Ph.D.,  F.R.S.; 
Sir  Lyon  Playfair,  Ph.D.,  K.C.B.,  F.R.S. ;  Sir  H.  E.  Roscoe,  LL.D., 
F.R.S. ;  A.  W.  Williamson,  LL.D.,  F.R.S. 

Vice-Presidents:  J.  Dewar,  M.A.,  F.R.S.;  David  Howard;  H. 
McLeod,  F.R.S. ;  Ludwig  Mond ;  C.  Schorlemmer,  Ph.D.,  F.R.S.  ; 
W.  A.  Tilden,  D.Sc,  F.R.S. 

Secretaries:  H.  E.  Armstrong,  Ph.D.,  F.R.S.;  J.  Millar  Thomson, 
F.R.S.E. 

Foreign  Secretary  ;  F.  R.  Japp,  M.A.,  Ph.D.,  F.R.S. 

Treasurer:  W.  J.  Russell,  Ph.D.,  F.R.S. 

Ordinary  Members  of  Council :  Messrs.  T.  Carnelley,  D.Sc. ;  M.  Cai^- 
teighe ;  A.  H.  Church  ;  Frank  Clowes,  D.Sc. ;  P.  F.  Fraukland,  Ph.D. ; 
R.  J.  Friswell ;  E.  Kinch  ;  R.  Messel,  Ph.D.;  H.  F.  Morley,  M.A.  ; 
J  A.  R.  Newlands  ;  W.  Ramsay,  Ph.D. ;  Thomas  Stevenson,  M.D. 

The  Treasurer,  Dr.  Russell,  gave  an  account  of  the  Society's  finan- 
cial condition.     The  receipts  by  admission  fees  and  subscriptions  had 
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been  £2999  2s.;  by  sale  of  Journal,  £369  19s.  2d. ;  by  dividends  on 
invested  capital,  £305  Os.  9d.  The  expenses  on  account  of  the 
Journal  had  been  £2026  16s.  9d. ;  on  account  of  the  Abstracts  of 
Proceedings,  £163  4s.  lid. :  on  account  of  the  Library,  £323  lis.  lOd.  ; 
on  account  of  the  Catalogue,  £249 ;  the  total  expenses  being 
£3416  14s.  2d. ;  £500  had  been  invested  in  Metropolitan  Board 
of  Woi'ks  3i  per  cent,  stock,  and  there  was  a  balance  in  hand  of 
£1301  10s.  3d. 

Mr.  David  Howard  moved  tbat  tbe  thanks  of  the  Society  be  ten- 
dered to  the  Treasurer  for  bis  services  during  the  past  year ;  Mr. 
Friswell  seconded  the  motion.  The  Treasurer  in  the  course  of  his 
reply  took  occasion  to  point  out  that  the  expenses  connected  with  the 
issue  of  the  circular  relating  to  th.e  Imperial  Institute  and  the  collec- 
tion of  contributions  thereto  would  not  be  borne  by  the  Society,  and 
that  bis  connexion  with  the  fund  was  a  purely  private  one. 

Mr.  J.  Spiller  proposed  a  vote  of  thanks  to  the  Auditors,  which  was 
seconded  by  Dr.  H.  F.  Morley,  and  acknowledged  by  Mr.  Wyndham 
Dunstan. 

A  vote  of  thanks  to  the  Officers,  Council,  and  Committee,  was  pro- 
posed by  ]\Ii'.  Warington,  seconded  by  Mr.  Davies,  and  acknowledged 
by  Dr.  Armstrong, 


April  rth,  1887.     Mr.  WiUiam  Crookes,   F.R.S.,   President,  in  the 

Chair. 

Mr.  A.  H.  F.  Ruppel  was  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  L.  C. 
Daniell,  The  Brewery,  "West  Bergholt,  near  Colchester ;  Frederick 
William  Freeman,  Melbourne  House,  St,  Albans ;  Herbert  James 
Cover,  28,  Broad  Street,  Hanley,  Staffordshire  ;  Edward  Day  Gravill, 
106,  Loughboro'  Park,  Brixton,  S.W. ;  Richard  Nelson  Jones,  L.R.C.P,, 
Swansea  Hospital,  Swansea ;  Leonard  James  Reade,  12,  Larches  Lane, 
"Wolverhampton ;  Frank  Traphagen,  Ph.D.,  Staunton,  Va. 

The  following  Papers  were  read  : — 

33.  "  Researches  on  the  Constitution  of  Azo-  and  Diazo-derivativeS. 
II.  Diazoamido-compounds  (continued)."  By  R.  Meldola,  F.R.S., 
and  P.  W.  Streatfeild. 

The  authors  describe  the  results  of  theii'  experiments  on  the  decom- 
position of  the  dinitrodiazoamido-compounds  and  their  ethyl-deriva- 
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tives  by  cold  clilorhydric  acid.  By  a  method  described  in  the  paper 
the  products  can  be  isolated  and  identified  without  the  application  of 
heat  at  any  stage.  The  results  show  that  the  decomposition  by  cold 
acid  takes  place  in  the  same  manner  as  with  hot  acid,  the  most  note- 
worthy instance  being  that  of  the  unsymmetrical  compound  of  m.  p. 
211°  and  its  ethyl-derivative  of  m.  p.  148°,  both  of  which  yield  the 
same  mixed  products  as  when  hot  acid  is  employed.  Thus  the  former 
compound  yields  m-  and  jp-nitrodiazobenzeue  chlorides  and  m-  and  p- 
nitraniline,  and  the  latter  yields  the  same  diazobenzene  chlorides, 
together  with  the  two  corresponding  ethylnitranilines.  The  two  ethyl- 
derivatives  prepared  respectively  by  the  action  of  diazotised  ^-nitr- 
aniline  upon  ethyl-iji-nitraniline  (m.  p.  187°)  and  of  diazotised 
??i-nitraniline  upon  ethyl-^-nitraniline  (m.  p.  174 — 175°)  behave  in  an 
analogous  manner  when  decomposed  by  cold  acid,  the  first  giving 
jj-nitrodiazobenzene  chloride  and  ethyl-m-nitraniline  and  the  second 
TO-nitrodiazobenzene  chloride  and  ethyl-j?-nitraniline.  The  mode  of 
decomposition  of  the  187°  m.  p.  ethyl-derivative  and  the  facility  with 
which  it  breaks  up  thus  negatives  the  idea  which  had  at  first  been 
formed  as  to  this  derivative  being  an  amidoazo-compound.  A  more 
thorough  examination  of  the  substance  has  shown  that  it  possesses  all 
the  characters  of  a  true  diazoamido-compound.  It  gives  on  complete 
reduction  a  mixture  of  ethyl -?)i-phenylenediamine  and  p-phenylene- 
diamine.  A  number  of  the  salts  of  the  dinitrodiazoamido-compounds 
are  described  in  the  paper,  the  chief  result  to  which  their  examination 
has  led  being  that  only  one  atom  of  displaceable  hydrogen  is  present 
in  these  compounds.  It  is  pointed  out  in  conclusion  that  the  existence 
of  three  isomeric  ethyl-derivatives  containing  p-  and  ??i-nitraniline 
residues  is  inexplicable  by  the  generally  received  formula  which  admits 
only  of  the  two  modifications  : — 

(j?)N02-CuH4-N2-Et-C6H4-N02(7?i)  and  (7u)NOo-C6H4-N2-Et-C6H4-NO.O). 

This  fact,  combined  with  the  difficulty  which  has  hitherto  been 
experienced  in  accounting  for  the  identity  of  mixed  diazoamido-com- 
pounds,  has  led  Professor  Meldola  to  propose  a  revision  of  the 
commonly  accepted  formulae  of  these  compounds. 

Discussion. 

Mr.  Groves  asked  Professor  Meldola  whether  the  mixed  diazo- 
compound  yielded  practically  the  para-  and  meta-nitranilines  in  the 
same  proportions  when  it  was  acted  on  by  cold  and  by  hot  hydro- 
chloric acid ;  also  whether  different  preparations  of  the  compound 
yield  the  same  results — that  is,  whether  the  substance  is  really  homo- 
geneous. 


Mr.  A.  G.  Green  asked  Professor  Meldola  whether  the  individuality 

(3)  H)  (4) 

of  the  compound  CGH4(N02)'N..H-CfiH4(NOo)  and  its  ethyl-derivative 
of  m.  p.  147°  was  determined  with  certainty.  Considering  the  ten- 
dency which  certain  nitro-compounds  {e.rj.,  in-  andp-nitraniline)  have  of 
forming  tolei'ably  stable  molecnlar  compounds  with  each  other  with  fixed 
melting  point  lower  than  those  of  either  constituent,  it  seemed  possible 
that  this  diazoamido-compound  (and  its  ethyl-derivative)  might  be  such 

(3)        l\)  (4) 

a  molecular  compound  of  the  two  isomers  C6H4(N03)*N'NH*C6H4(N02) 

(3)  (1)  (4) 

and  CcH4(NO,)-NH-N2'C6H4(N02).  This  would  explain  the  decompo- 
sition by  acids  into  ni-  and  |7-diazonitrobenzene  and  m-  and  p-  diazo- 
nitrobenzene  and  m-  and  ^-nitraniline  (or  their  ethyl-derivatives). 
The  eth3'l-derivative  of  m.  p.  147°  would  then  be  a  compound  of  the 
ethyl- derivatives  of  m.  p.  175°  and  187°.  He  suggested  that  the 
transference  of  the  Nj- group  from  one  amine  to  the  other  (especially  in 
strongly  acid  solution  as  given  in  Professor  Meldola's  previous  paper) 
might  be  explained  by  assuming  that  an  inverse  change  to  diazotisa- 
tion  can  occur  in  a  solution  of  a  diazo-compound,  resulting  in  the 
partial  reproduction  of  the  amine  and  nitrous  acid,  which  latter 
would  then  diazotise  the  second  amine. 

Professor  Meldola,  in  reply  to  Mr.  Groves,  stated  that  there  was  no 
doubt  that  the  so-called  unsymmetrical  compound  Avas  a  definite 
chemical  substance  and  not  a  molecular  combination  of  the  dipara- 
and  dimeta-compounds.  This  point  had  been  fully  considered  in  the 
paper,  and  the  experiments  which  had  led  to  this  conclusion  were 
described  therein.  With  reference  to  the  question  whether  the  same 
quantities  of  decomposition  products  were  obtained  from  all  the 
dinitrodiazoamido-compounds  when  decomposed  by  acid  under  similar 
conditions,  he  stated  that  quantitative  experiments  had  not  yet  been 
made,  but  that  it  was  proposed  to  extend  the  work  in  this  direction. 
As  far  as  could  be  estimated,  however,  by  the  appearance  of  the  pi-e- 
cipitates  (nitrobenzeneazonaphthols)  and  the  nitranilines,  it  seemed 
that  the  compounds  all  gave  about  the  same  results.  The  question 
raised  by  Mr.  Green  as  to  the  possibility  of  the  unsymmetrical  com- 
pound being  a  molecular  combination  of  the  other  two  dinitro- 
compounds,  was  substantially  the  same  as  that  put  by  Mr.  Groves,  and 
did  not  therefore  call  for  any  further  reply.  With  reference  to  Mr. 
Green's  other  suggestion,  that  diazobenzene  salts  might  by  a  reverse 
action  be  transformed  into  aniline  and  nitrous  acid.  Professor  Meldola 
said  that  so  far  as  he  was  aware  there  was  at  present  no  evidence  in 
favour  of  such  a  view,  and  that  even  if  this  assumption  were  granted 
it  would  not  help  to  explain  any  of  the  difficulties  connected  with 
the  diazoamido-compounds. 
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34.  "  Conjugated  Sulphates  and  Isomorphous  Mixtures  of  the 
Copper-magnesium-group."     By  P.  C.  Roj,  B.Sc. 

Miss  Aston  and  S.  U.  Pickering  having  recently  called  in  question 
the  accuracy  of  Vohl's  conclusions,  which  are  supported  by  Ram- 
melsberg's  investigation  of  1854,  the  author  has  analysed  the  follow- 
ing salts,  prepared  according  to  Vohl's  directions  : — 

(1.)  Nickel-Cobalt-Potassium  Sulphate. 

(2.)  Zinc-Manganese-Amraonium  Sulphate. 

(3.)  Copper- Iron- Ammonium  Sulphate. 

(4.)  Copper- Cobalt-Potassium  Sulphate. 

(5.)  Copper-Magnesium-Potassium  Sulphate. 

From  the  result  it  would  appear  (1)  that  whenever  two  sulphates  of 
the  copper-magnesium  group  are  dissolved  together  in  equal  mole- 
cular pi'oportions,  with  the  requisite  quantity  of  an  alkaline  sulphate, 
and  the  solution  is  left  to  evaporate  spontaneously  salts  of  the  type 
x(WSO,  +  WSO,  +  6B.,0)  +  7/(M"S0i  +  M'^SOi  +  6H2O)  are 
always  formed,  x  and  y  being  small  integers.  Thus  in  (1)  x  :  y  =  2  :  1, 
in  (2)  the  ratio  is  as  9  :  2,  and  so  on. 

The  first  crop  of  crystals  as  a  rule  does  not  conform  to  Vohl's 
formula,  in  fact,  in  no  single  instance  is  there  the  ratio  of  equality 
between  x  and  y.  This  is  strictly  in  accordance  with  the  behaviour  of 
isomorphous  mixtures,  for  the  first  crop  is  always  rich  in  the  least 
soluble  component. 

The  author's  conclusions  tally  with  those  of  Rammelsberg ;  it  is 
true  that  his  analyses  show  that  in  many  instances  the  component 
sulphates  do  not  occur  in  exact  molecular  proportions,  but  this 
Rammelsberg  justly  attributes  to  the  fact  that  it  is  often  diflB.cnlt  to 
discriminate  between  any  two  successive  crops. 

Discussion. 

Mr.  Pickering  said  that  Mr.  Roy's  experimental  results  entirely 
confirmed  those  obtained  by  Miss  Aston  and  himself,  although  the 
conclusions  which  he  deduced  from  them  were  very  different.  It 
seemed  inconceivable  that  when  solutions  of  the  sulphates  were 
tnixed  in  the  molecular  proportions  of  1  :  1  the  crystals  obtained 
should  consist  of  the  salts  in  different  but  still  definite  proportions, 
■whereas  if  they  were  not  mixed  in  this  simple  proportion  the  crystals 
were  indefinite  in  composition.  Mr.  Roy's  own  experiments  disproved 
such  a  view,  for  after  the  first  few  crystals  had  been  deposited  the 
solution  would  no  longer  contain  the  sulphates  in  the  original  propor- 
tion or  1  :  1,  and  yet  Mr.  Roy  contended  that  this  solution  continued 
to   yield    crystals    of    definite    composition.      The    whole    question 
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depended  on  whether  an  analysis  of  salts  containing  only  IZ  to  12 
per  cent,  of  the  metals  was  sufficiently  accurate  to  determine  whether 
the  salt  was  definite  or  not.  Mr.  Pickering  considered  that  it  was  not 
so.  By  taking  x  and  y  in  the  above  formulas  to  be  small  integers 
(not  greater  than  10)  as  Mr.  Roy  does,  a  formula  could  be  obtained 
which  would  represent  any  indefinite  mixture  of  the  sulphates  within 
the  limits  of  analytical  error.  In  the  same  way  the  cr^-stals  which 
Mr.  Roy  obtained  from  solutions  of  the  copper  and  nickel  salts  mixed 
in  indefinite  proportions,  and  to  which  he  says  it  would  be  absurd  to 
assign  any  formula,  would  correspond  exactly  with  the  formula 
llCuS04,2NiS04,13KoS04,r8HoO,  if  there  were  an  error  of  only 
0"25  per  cent,  in  the  determination  of  the  copper  or  0'44  in  that  of  the 
nickel ;  errors  much  smaller  than  some  of  those  observed  in  dujolicate 
analj-sis.  The  analysis  of  these  salts,  therefore,  is  quite  incompetent 
to  determine  whether  they  are  definite  or  not,  it  is  only  by  performing 
whole  series  of  experiments  that  conclusions  of  any  value  can  be 
di'awn,  and  these  series,  as  Miss  Aston  and  Mr.  Pickering  have  shown, 
prove  clearly  that  the  composition  of  the  crystals  varies  continuously 
with  variations  in  the  circumstances  under  which  they  are  produced. 

35.  "  Suboxide  of  Silver,  Ag^O."  By  G.  H.  Bailey  and  G.  J. 
Fowler. 

The  authors  have  repeated  the  experiments  of  "Wohler,  and  find  no 
evidence  of  the  formation  of  an  argentous  citrate  when  argentic 
citrate  is  heated  to  100°  in  a  current  of  hydrogen.  The  change  is  a 
progressive  one,  the  citrate  undergoing  reduction  with  the  formation 
of  CO2  and  HoO.  In  an  experiment  in  which  argentic  citrate  had  been 
exposed  to  hydrogen  at  100°  for  36  hours  the  residue  after  extraction 
with  ether  contained  86"8  per  cent,  of  silver,  and  by  carrying  the 
reduction  still  further  there  would  in  all  probability  be  a  complete 
transformation  into  metallic  silver,  water,  and  carbon  dioxide,  along 
with  itaconic  or  the  kindred  acids.  The  oxide  precipitated  from  the 
aqueous  extract  by  means  of  potash  contains  metallic  silver,  and  is 
only  obtained  in  quantities  too  minute  to  admit  of  a  determination  of 
the  relation  of  silver  to  oxygen  of  sufficiently  decisive  character. 

Faraday's  suboxide  of  silver  is  also  described,  and  found  to  be  a 
modified  form  of  ordinary  oxide  of  silver. 

Discussion. 

Dr.  Aemsteoxg  pointed  out  that  at  the  recent  Naturforscher- 
versammlung  at  Berlin,  von  der  Pfordten  of  Munich  had  adduced 
evidence  in  favour  of  the  conclusion  that  an  argentous  oxide  may  be 
obtained. 
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'  36.  "  Action  of  Trimetliylenebroraide  on  the  Sodium  Compounds  of 
Ethylic  Acetoacetate,  Benzoylacetate,  Paranitrobenzoylacetate,  and 
Acetonedicarboxylate."     By  W.  H.  Perkin  (junr.),  Ph.D. 

The  sodium  compound  of  ethylic  acetoacetate,  when  treated  with 
trimethylenebromido,  is  converted  into  ethylic  methyldehydrohexone- 

CH3— C 0\ 

carboxylate,  ||  \        ,  a  colourless  oil  boiling  at  225°. 

COOC.HsC-CHo-CHo-CHo 

This  ethereal  salt  on  hydrolysis  yields  the  corresponding  acid, 
C,H.o03  (m.  p.  118°). 

When  treated  with  hydrobromic  acid  in  the  cold,  the  ethylic  salt  is 
converted  into  alcohol,  carbonic  anhydride,  and  the  bromide  of 
acetobutyl  alcohol,  thus  : — 

CgHuOa  +  HoO  +  HBr  =  COo  +  C3H3OH  + 

CHs-CO-CHo-CHo-CH.'CHa-Br. 

The  free  acid,  CiHioOs,  on  boiling  with  water,  is  converted  quanti- 
tatively into  carbonic  anhydride  and  acetobutyl  alcohol,  thus  : — 

C7H10O3  +  H2O  =  CO2  +  CHa-CO-CH^-CH^-CHa-CHo.-OH. 

Similar  results  were  also  obtained  with  the  sodium  compound  of 
ethylic  benzoylacetate ;  the  principal  product  of  the  reaction  being  an 

CcHa— C 0\ 

ethereal  salt  of  the  formula  ||  \  (crystalline 

COOaHs-C-CHa-CH^-CH^ 
solid,  m.  p.  60°). 

CeHs-C 0\ 

The    correspondiug    acid,  ||  \  (m.    p.     150°), 

COOH-C-CH.-CHo-CH, 
when  treated  with  hydrobromic  acid,  yields  the  bromide  of  benzoyl- 
butyl  alcohol,  CfiHs-CO'CHo-CHo-CHo-CH.-Br,   and  when  boiled  with 
water    is    decomposed    into    carbonic   anhydride   and    benzoylbutyl 
alcohol,  CoH5-CO-CH2-CH2-CH2-OH. 

Similar  derivatives  were  obtained  from  ethylic  pai-anitrobenzoyl- 
acetate. 

The  disodium  compound  of  ethylic  acetonedicarboxylate,  when 
treated  with  trimethylenebromide,   is  resolved  into  ethylic    methyl- 

COOCsHs-CH,— C 0\ 

dehydrohexonedicarboxylate,  (|  \        (colour- 

COOCoH5-C-CH-CHo-CH2 
less  oil,  b.  p.  238—240°,  150  mm.). 

On  hydrolysis  this  substance  is  first  converted  into  its  acid  ethylic 
salt,  CioHuOo  (crystalline,  m.  p.  =114°),  and  then  into  the  dicarboxylic 
acid,  CyHioOs  (m.  p.  160°). 
■  The  acid  ethylic  salt  on  distillation  splits  up  quantitatively  into 
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ethjlic  methyldeliydrohexonecarboxylate  and  carbonic  anhydride. 
The  acid,  CsHjoOs,  when  boiled  with  water,  is  decomposed  into 
2  mols.  of  carbonic  anhydride  and  acetobutyl  alcohol,  thus  : — 

CsHioOs  +  H2O  =  2CO2  +  CHs-CO-CHj-CHj-CHj-CHa-OH. 


ADDITIONS  TO  THE  LIBRARY. 

Donations. 

Proceedings  of  the  Literary  and  Philosophical  Society  of  Liverpool : 
vol.  xxxix,  1884-85  :  vol.  xl :  First  Report  on  the  Fauna  of  Liverpool 
Bay,  1885-86  :  from  the  Society. 

Journal  of  Analytical  Chemistry :  edited  by  W.  Hart :  vol.  i, 
Plate  1 :  Eaton,  Pa.,  U.S.A. : 

Les  Soies  des  Vers  Sauvages  de  I'lnde  et  leur  Emploi  dans  I'ln- 
dustrie,  par  T.  Wardle  :   Paris,  1887  : 

Essai  sur  les  Proprietes  Physiques  de  la  Sole:  par  N.  Roudlot : 
Paris,  1887  :  from  T.  Wardle. 

Bulletin  of  the  United  States  Geological  Survey :  Nos.  30,  31,  32, 
33. 

Record  of  Work  done  in  the  Chemical  Department  of  the  Owens 
College,  1857—1887  :  by  Sir  H.  E.  Roscoe:  London,  1887: 

from  the  Author. 

Thomas  Young :  A  Discourse  by  Professor  Tyndall,  delivered  at 
the  Royal  Institution,  January  22,  1887 :  from  the  Institution. 

Yorkshire  Philosophical  Society :  Annual  Report,  1887 :  York, 
1887  :  from  the  Society. 

Bulletin  de  la  Societe  des  Medecins  et  Naturalistes  de  Jassy.  lere 
Annee  :  N^o.  1  and  2  :  from  the  Society. 


At  the  next  Meeting,  on  April  21st,  there  will  be  a  ballot  for  the 
election  of  Fellows,  and  th.e  following  papers  will  be  read : — 

"  The   Atomic   Weight   of    Gold."     By   Professor  T.    E.    Thorpe,      | 
F.R.S.,  and  A.  P.  Laurie,  B.Sc,  F.R.S.  ; 

"  The  Atomic  Weight  of  Silicon."     By  Professor  Thorpe  and  J.  W.      ■ 
Young,  B.A. 

"  Xote  on   Substitution  in  the  Benzene   Series."     By   Dr.    H.    F. 
Morley. 

"  A  Contribution  to  the  Study  of  Well  Waters."    By  R.  Warington,      J 
F.R.S.  '  1 


HABEISOX  ANP  SONS,  PKIXTEES  TS  OllDIXAEY  iO  HKB  MAJESTY,   ST.  MAUTIS'S  lANE, 


ABSTEACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  37.  Session  1887-^ 


April  21st,   1887.     Mr.   William   Crookes,  F.R.S.,  President,   in  the 

Chair. 

Mr.  T.  H.  Redwood  was  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Ernest 
Francis  Ehrhardt,  B.Sc,  Hillcrest,  Richmond  Hill  Road,  Edgbaston ; 
Henry  Hewetson  McMinnes,  Agricnltnral  College,  Roseworthy, 
Adelaide,  South  Austitilia ;  John  William  Young,  B.A.,  Guilford 
Lodge,  Brentwood. 

The  following  were  elected  Fellows  of  the  Society  : — Messrs.  W.  C. 
T.  Beasley ;  Edward  R.  Blundstoue,  B.A. ;  Samuel  F.  Burford  ;  James 
W.  Chenhall ;  George  Collar,  B.A. ;  Henry  Danber,  jun. ;  Hugh 
Gordon  ;  William  Gregory  ;  David  Lloyd  Howard  ;  Edward  Rawlins  ; 
Louis  H.  Schubert;  Leonard  0.  Simmons;  Samuel  Sutcliffe, 

The  following  Papers  were  read  : — 

87.  "  The  Atomic  Weight  of  Gold."  By  T.  E.  Thorpe,  F.R.S., 
and  A.  P.  Laurie,  B.A. 

Former  determinations  of  the  atomic  weight  of  gold  have  been  made 
by  Dalton,  Proust,  and  Oberkampf,  in  1806 ;  Berzelius,  in  1813 ; 
Pelletier,  Javal,  and  again  by  BerzelixLS,  in  184-J; ;  by  Levol,  in  1850 ; 
and  Thomsen,  in  1876.  The  numbers  obtained  differ  widely  from 
each  other,  partly  owing  to  the  unstable'  character  of  the  salts  of  gold, 
and  partly  to  imperfect  methods  of  analysis.  The  number  usually 
accepted  is  196'2,  beiug  the  value  obtained  by  Berzelius  in  his  second 
series  of  determinations,  from  the  analysis  of  the  double  chloride  of 
gold  and  potassium.     A  special  reason  for  undertaking  a  revision  of 
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the  atomic  weiglit  of  gold  arises  from  the  circumstance  that  a  higher 
value  than  that  usually  assigned  to  this  clement  is  demanded  by  the 
periodic  law. 

The  salt  employed  by  the  authors  is  the  bromide  of  gold  and 
potassium,  which  crystallises  readily  from  water,  and  (as  proved  by  a 
series  of  analyses  of  different  crystallisations)  is  stable  at  ordinary 
temperatures.  The  salt  was  prepared  by  digesting  together  gold, 
water,  bromine  and  potassium  bromide,  and  was  then  three  times 
crystallised. 

The  method  of  analysis  was  as  follows  : — 

About  15  grams  of  the  double  salt  was  introduced  into  a  large 
porcelain  crucible,  carefully  dried  in  an  air-bath,  and  then  decom- 
posed by  heating  over  a  Bunsen  flame.  The  crucible  containing  the 
mass  of  decomposed  salt  was  weighed  against  a  similar  and  similarly 
treated  crucible,  the  bromide  of  potassium  washed  out  with  hot  water, 
the  solution  being  drawn  into  a  bottle  by  reverse  filtration,  and  the 
gold  ignited  in  a  muffle,  and  again  weighed.  From  these  weighings 
the  first  set  of  values  for  the  atomic  weight  was  calculated.  A 
weighed  quantity  of  silver  (the  purity  of  which  had  been  tested  at 
the  Mint  by  comparison  with  the  trial  plate)  was  dissolved  in  dilute 
nitric  acid  and  added  to  the  potassium  bromide,  and  the  excess  of  the 
potassium  bromide  precipitated  by  a  solution  of  silver  nitrate  of 
known  strength.  From  these  results  the  second  series  of  values  was 
calculated.  The  silver  bromide  was  then  collected,  dried  at  160°  C, 
and  weighed.  From  these  weighings  a  third  series  of  values  was 
calculated. 

On  comparing  the  weight  of  silver  used  with  the  weight  of  bromide 
of  silver  obtained,  the  ratio  between  them  was  found  to  be  Ag  :  AgBr 
=  1  :  1'74072.  According  to  Marigaac,  Ag  :  AgBr  =  1  :  74077. 
According  to  Stas,  Ag  :  AgBr  =  1  :  1' 74081.  The  close  agreement 
of  these  ratios  with  that  obtained  by  the  authors  is  a  proof  of  the 
absence  of  chlorine  in  the  bromine  or  potassium  bromide  employed  by 
them  in  the  formation  of  the  double  salt. 

The  ratios  assumed  between  Ag,  Br,  K,  0,  and  H  were  those  of 
Stas,  and  are  as  follows  : — 

Ag 6-7449 

Br 4-99634 

K 2-44523 

O    : 1 

H  0-06265 

On  the  basis  of  these  numbers,  the  results  of  the  various  observa-, 
iions  may  be  thus  summarised  : — 
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Series  I.      (8  Experiments). 

Au  :  KBr 37-49137  :  22-61944 

1-65748  :  1 

Au  :  0    12-3343 

An  :  H   196-876 

Series  II.     (9  Experiments'). 

Au  :  Ag 41-67403  :  22-79374 

, 1-82831  :  1 

Au  :  O 12-3318 

Au  :  H    196-837 

Series  III.     (8  Experiments'). 

Au  :  AgBr 36-50997  :  34-76060 

1-05033  :  1 

Au  :  O 12-3322 

Au  :  H    196-842 

On  the  assumption  that  these  values  have  equal  weight,  the  final 
value  from  the  whole  25  experiments  becomes — 

Diff.  from  mean. 

Series      1 196-876  +  0-026 

II 196-837  -0-013 

„      III 196-842  -  0008 

Mean 196-850 

When  a  considerable  portion  of  the  determinative  work  connected 
with  this  investigation  had  been  accomplished,  a  paper  on  the  same 
subject  appeared  in  the  Berichte  fov  February,  1887,  by  Kriiss.  Kriiss 
also  used  potassium  bromaurate,  but  his  method  of  treating  the  salt 
differed  somewhat  from  ours.  The  following  table  contains  a  summary 
of  his  results  : — 

Au(H  =  l). 

I.  Au  :  KBr,Br3  (9  experiments) 196-741 

II.  Au  :  Bri  (5  experiments) 196-743 

III.  Au:Br3(4  „         ) 196-619 

IV,  Au  :  KBr  (4  experiments) 196-620 

He  also  analysed  a  neutral  solution  of  auric  chloride,  obtaining 
the  value  Au  =  196-594. 

He  adopts  as  the  most  probable  value  Au  =  196-64. 
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Discussion, 

The  President,  after  referring  to  the  great  value  of  such  investiga- 
tions, said  that  he  should  have  been  glad  to  have  heard  more  from 
the  authors  regarding  their  method  of  weighing,  and  of  the  means 
the  J  had  adopted  to  control  the  accuracy  of  their  weights,  and  to 
correct  for  the  buoyant  effect  of  the  air ;  the  errors  incidental  to  the 
operations  of  weighing  were  often  greater  than  the  minute  errors 
involved  in  the  chemical  operations.  The  quantities  of  material  used 
in  the  various  experiments  appeared  to  him  to  be  very  small ;  never- 
theless the  agreement  between  the  results  of  the  several  experiments 
was  highly  I'emarkable. 

Professor  Thorpe,  in  reply,  said  that  they  had  endeavoured  to 
eliminate  the  corrections  necessary  on  account  of  buoyancy,  and  of 
changes  due  to  deposition  of  films  of  moisture,  &c.,  by  always  using 
as  a  tare  to  the  apparatus  -weighed  a  precisely  similar  apparatus 
which  had  been  treated  in  the  same  way.  The  argument  that  the 
same  result  would  have  been  obtained  by  means  of  a  single  experi- 
ment by  taking  the  aggregate  amount  of  salt  used  in  all  the  experi- 
ments together  presupposed  that  the  errors  of  a  series  of  experiments 
were  all  in  one  direction  ;  but  this  was  not  the  case. 


88.  '-The  Atomic  Weight  of  Silicon." 
and  J.  W.  Tounsr,  B.A. 


By  T.  E.  Thorpe,  P.R.S., 


The  authors  have  attempted  to  redetermine  the  atomic  weight  of 
silicon  by  estimating  the  quantity  of  silica  yielded  by  decomposing 
known  weights  of  silicon  tetrabromide  by  means  of  water.  The 
results  of  their  experiments  are  seen  in  the  following  table : — 


"\Yt.  of  SiBr4 

i» 

1 
vacuo. 

Wt 

.  o£  SiOo 

ill 

1 
vacuo. 

Si  (H  =  1). 

9 -63007 

jraius. 

1-67070 

grams.           | 

28-347 

12  -36099 

2-14318 

i 

28  -303 

•      12-98336 

2-25244 

28-347 

9  02269 

1 -56542 

1 

28-352 

15  -38426 

2  -66518 

J,                 ' 

28-243 

9-74550 

1-69020 

,, 

28-325 

6-19159 

1 -07536 

28  -429 

9-51204 

1 -65065 

28-366 

10-69317 

] -85555 

28-364 

The  aggregate  weight  of  the  silicon  tetrabromide  employed  in  the 
various  experiments  was  95-523r>7  grams  ;  it  yielded  16-56868  grams 
silicon  dioxide.     Assuming  with  Lothar  Meyer  and  Seubert  that  the 
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most  probable  ratios  for  the  atomic  ■sveights  involved  in  the  calcula- 
tions are — 

Br    4-99721 

0 1 

H 0-06265 

the  above  numbers  give  as  the  atomic  weight  of  sUicon  28"332  if 
H  =  1. 

The  previously  recorded  values  are  all  based  upon  the  ratios  of 
equivalent  quantities  of  silicon  tetrachloride,  silver  and  silver 
chloride,  and  were  obtained  by  using  comparatively  small  quantities, 
i.e.,  1  to  2  grams  of  the  chloride.     They  are  as  follows :  — 


Date. 

Authority. 

Method. 

Xo.  of  expts. 

Si{H  =  l). 

1845  .... 
1859  .... 
1861  .... 

Pelouze 
Dumas 

Scbiel 

SiCl4  :  Ag 
SiCl4  :  Ag 
SiCl4  :  AgCl 

2 

2 

2 

28-41 
27-99 
27-99 

39.  "  Xote  on  Substitution  in  the  Benzene  Nucleus."  By  H.  Foster 
Morley. 

In  an  addendum  to  his  paper  on  "  An  Explanation  of  the  Laws  which 
govern  Substitution  in  the  case  of  Benzenoid  Compounds,"  Dr.  Arm- 
strong says  that  the  formation  of  metanitro-derivatives  on  nitra- 
tion of  the  sulphates  of  dimethylaniline,  ethylaniline  and  ethylpara- 
toluidine,  while  aniline  and  para-ace tyltoluidine  produced  para-  or 
ortho-derivatives,  was  due  to  an  increase  in  the  basic  powers  of 
nitrogen  consequent  on  the  introduction  of  hydrocarbon  radicles  in 
place  of  hydrogen.  The  experiments  quoted  admit,  however,  of  a 
different  explanation,  those  substances  which  are  mentioned  as  givino- 
meta-derivatives  having  been  nitrated  in  presence  of  a  large  excess 
of  ice-cold  sulphuric  acid,  the  others  having  been  nitrated  by  a 
different  method. 

Dr.  Armstrong's  hypothesis  that  meta-substitution  is  always  pre- 
ceded by  combination  of  the  reagent  that  produces  substitution  with 
the  radicle  already  in  the  benzene  nucleus  can  hardly  be  maintained 
in  face  of  such  facts  as  that  strong  nitric  acid  converts  dimethyl, 
aniline  into  a  paranitro-derivative. 

We  know  nothing  concerning  the  cause  of  formation  of  mcta- 
cona.pounds ;  but  only  that  when  the  group  already  present  is  highly 
chlorous,  the  new  radicle,  on  entering,  takes  up  the  meta-position. 
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40.  "  Reply  to  the  Foregoing  Note."     By  Henry  E.  Armstrong. 

It  is  pointed  out  that  Dr.  Morley  somewhat  misrepresents  the 
author's  views.  In  order  to  make  this  clear,  the  formation  of  ortho- 
and  para-derivatives  is  more  fully  discussed,  and  an  explanation  is 
given  of  the  reasons  which  led  him  to  think  it  probable  that  the 
behaviour  of  a  compound  like  dimethylaniline  would  not  in  all  cases 
be  strictly  in  accordance  with  the  pai'a-ortho-law.  The  author  con- 
siders that  Dr.  Morley's  statement,  that  "  the  group  N(S0iH)H3  in 
aniline  sulphate,  &c.,  is  more  chlorous  than  NH2,  and  hence  gives 
rise  to  meta-derivatives,"  is  a  mere  phrase  ;  it  in  no  way  follows  that 
such  is  the  case,  inasmuch  as  compounds  containing  the  basic  radicle 
NS2,  or  alHed  groups,  and  those  containing  the  chlorous  radicles  CI, 
Br,  &c.,  in  most  respects  behave  alike. 

Discussion. 

Mr.  GrROVES,  referring  to  the  author's  remarks  on  the  action  of 
sulphuric  acid  on  aniline,  said  that  when  preparing  sulphanilic  acid  he 
had  been  unable  to  find  any  intermediate  product. 

Professor  Meldola  said  that  he  had  repeated  many  of  Nolting  and 
Collins'  experiments,  and  that  his  results  were  entirely  confirma- 
tory of  theirs.  In  preparing  sulphanilic  acid  on  a  large  scale  no 
intemiediate  compound  was  formed,  according  to  his  experience. 

Dr.  Morley  said  that  it  appeared  to  him  that  the  cases  quoted  by 
Dr.  Armstrong  did  not  sei've  to  substantiate  his  view  any  more  than 
those  previously  advanced. 

Dr.  Armstroxg,  replying  to  Mr.  Groves,  said  that  it  was  not  to  be 
expected  that  an  intermediate  product  such  as  he  had  referred  to 
would  be  noticed  in  preparing  sulphanilic  acid.  As  regards  Dr. 
]\Iorley's  criticisms,  it  was  ruost  important  to  elicit  opinions  on  the 
subject  under  discussion,  and  such  criticisms  were  most  welcome ; 
but  it  was  clear  that  Dr.  Morley  had  failed  to  understand  his  views. 


At  the  next  meeting,  on  May  oth,  the  following  papers  will  be 
read  : — 

"  A  Contribution  to  the  Study  of  Well  Waters."  By  R.  Waring- 
ton,  F.R.S. 

"  The  Infiuence  of  Temperature  on  the  Heat  of  Dissolution  of  Salts 
in  Water."     By  Prof.  Tilden,  F.R.S. 

"  Crystals  in  Basic  Slag."     By  J.  E.  Stead  and  C.  H.  Ridsdale. 

"  The  Distribution  of  Lead  in  the  Brains  of  two  Factory  Opera- 
tives dying  suddenly."     By  A.  Wynter  Blyth. 

HAEEISON  AND  SONS,  PBIKTEES  IN  OHDINARY  lO  HKE  MAJESTY,   ST.  MARTIN'S  LANE. 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  38.  Session  1887- 


May  5th,  1887.     Mr.  William   Crookes,    F.R.S.,    President,    in    the 

Chair. 

Messrs.  T.  Cooksej,  George  Robertson,  David  Wilson,  Jun.,  and 
George  Collar  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Hugh 
Barclay,  Rose  Hill,  Harrington,  Camberland;  John  Edward  Green, 
68,  Portland  Road,  Holland  Park,  W. ;  William  Marshall,  7,  Walter 
Street,  Nottingham  ;  Frederick  Lawrence  Overend,  B.A.,  Blair  Lodge 
School,  Polmont,  N.B.  ;  J.  Stanley  Phillips,  Wentworth,  Upper  Long 
Ditton,  Surrey ;  Walter  Shelley  Spencer,  142,  Clifton  Street,  Brooks 
Bar,  Manchester;  Charles  Ernest  Stedman,  Williamstown,  Mel- 
bourne. 

The  following  Papers  were  read  : — 

41.  "A  Contribution  to  the  Study  of  Well  Water."  By  R. 
Warington,  F.R.S. 

The  proportion  of  chlorine  in  the  rain  water  at  Rothamsted  is 
2  per  million;  the  proportion  of  total  combined  nitrogen  about  0'7per 
million. 

Of  31  inches  of  rain,  annually  falling  on  a  bare  clay  soil,  17  inches 
have  evaporated  and  14  inches  percolated  below  5  feet.  Di-ainage 
chiefly  occurs  between  October  and  February.  The  quantity  of 
chlorine  in  the  drainage  from  5  feet  of  soil  is  the  same  as  that  in  the 
rain,  but  the  proportion  is  doubled  in  consequence  of  evaporation. 
The  proportion  of  nitrogen  as  nitrates  in  the  drainage  water  from 
6  feet  of  bare  clay  soil  has  averaged  10*7  per  million.     The  produc- 
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tion  of  nitrates  ia  the  soil   is  chiefly  during  summer  ;  the  principal 
discharge  of  nitrates  as  drainage  is  in  the  autumn. 

When  land  is  covered  with  vegetation  evaporation  is  increased,  and 
the  winter  drainage  commences  at  a  later  period.  Evaporation  being 
increased,  the  chlorine  in  the  drainage  water  may  also  be  increased. 
The  drainage  from  the  Rothamsted  unmanured  wheat  land  contains 
6  per  million  of  chlorine ;  the  drainage  from  the  plot  manured  with 
farmyard  manure,  73  per  million.  While  vegetation  is  active  no 
nitrates  are  found  in  the  drainage  water  from  the  unmanured  wheat; 
the  nitrates  reappear  in  autumn,  after  harvest.  The  average  propor- 
tion of  nitrogen  as  nitrates  in  the  drainage  from  unmanured  wheat  is 
3"4  per  million ;  from  wheat  receiving  farmyard  manure,  5'8  per 
million.  These  are  minimum  numbers.  With  rain  containing  the 
amount  of  chlorine  found  at  Rothamsted,  the  average  proportion  of 
chlorine  in  drainage  water  can  hardly  exceed  8  per  million. 

The  pure  well  waters  of  Harpenden  contain  a  minimum  of  4'4  of 
nitric  nitrogen  per  million ;  this,  therefore,  is  the  average  amount  in 
the  drainage  water  of  the  district. 

The  deep  wells  in  the  chalk  of  Harpenden  derive  their  main  supply 
from  a  flow  of  underground  water  proceeding  from  north-west 
to  south-east.  Each  well  has  besides  its  own  local  drainage.  The 
pure  well  waters  contain  about  11  per  million  of  chlorine;  this 
amount  does  not  sensibly  vary  throughout  the  year.  Wells  contami- 
nated by  sewage  are  generally  at  their  maximum  purity  in  October. 
They  may  show  a  commencement  of  a  rise  in  chlorides  one  or  two 
mouths  after  active  autumn  drainage  has  commenced.  All  through 
the  drainage  sea.son,  the  effect  of  one  month's  drainage  is  not  mani- 
fested in  the  well  water  till  the  following  month.  The  maximum  of 
chlorides  in  the  contaminated  wells  occurs  after  the  end  of  the 
drainage  season — usually  in  March.  The  nitrates  and  chlorides 
increase  at  a  nearlj-  equal  rate  during  the  early  months  of  the 
drainage  season.  If  active  drainage  continues  for  three  months,  a 
great  increase  in  the  proportion  of  nitrates  will  usually  then  take 
place,  and  this  relative  excess  of  nitrates  is  maintained  for  some 
months.  The  proportion  of  nitrates  to  chlorides  varies  considerably 
in  different  contaminated  wells.  The  sewage  for  poorly  fed  popula- 
tion yields  a  high  proportion  of  chlorides  to  nitrates.  Stable  sewage 
furnishes  apparently  a  high  proportion  of  nitrates  to  chlorides.  The 
old  sewage  contamination  of  deep  wells  is  generally  more  or  less 
chloric,  chlorides  being  more  permanent  than  nitrates. 

The  well  waters  of  Harpenden  contain  the  nitrifying  organism  in 
small  proportion ;  it  is  probably  derived  from  surface  soil  which  has 
fallen  in. 

In  the  contaminated  waters  the  quantity  of  silica  is  not  increased. 
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and  tbe  quantity  of  carbonates  but  little  increased.  Lime  is  consi- 
derably increased,  and  magnesia  still  more.  Nitrates,  chlorides  and 
sulphates  are  largely  increased. 

On  comparing  the  low  proportion  of  chlorine  found  in  the  pure 
chalk  -svaters  of  Harpenden,  near  the  edge  of  the  London  basin,  with 
the  amount  found  in  other  chalk  waters,  and  especially  with  the 
chalk  waters  beneath  the  London  clay  ;  and  considering  further  the 
proportion  of  chlorides  which  can  possibly  be  contributed  by  rain :  it 
appears  highly  probable  that  a  portion  of  the  chlorides  in  chalk 
water,  and  probably  in  the  water  of  other  strata,  is  derived  from  a 
residue  of  sea-salt  remaining  in  the  rock. 

The  proportion  of  nitrates  found  in  the  waters  of  uncoutaminated 
wells  and  springs  in  the  permeable  strata  of  Euglaud  is  fairly  con- 
stant ;  it  indicates  an  average  loss  to  the  soil  of  about  7  lbs.  of 
nitrogen  per  acre  per  annum. 

42.  "Crystals  in  Basic-Converter  Slag."  By  J.  E.  Stead  and  C. 
H.  Ridsdale. 

The  authors  describe  a  variety  of  crystals  found  near  the  centre  of 
blocks  of  basic-converter  slag,  weighing  40 — 50  cwts.  each,  which 
had  cooled  slowly. 

Xo.  1.  Large,  well-formed,  flat  square  crystals  of  a  faint-yellowish 
colour,  consisting  essentially  of  the  phosphate  4CaO*P205 ;  those  have 
also  been  described  by  Hilgenstock. 

No.  2.  Blue  crystals,  previously  noticed  by  Groddeck  and  Brock- 
mann  ;  these  appear  to  be  a  double  calcium  silicate  and  phosphate, 
CaO*P205,CaO'Si02.  Yanadium  protoxide  was  present  to  the  extent 
of  1'64  per  cent. 

No.  3.  Feathery  or  fern-like  crystals  ;  these  are  remarkable  as  they 
contain  under  4  per  cent,  of  acid  oxides  and  over  do  per  cent,  of  basic 
oxides — chiefly  of  calcium,  magnesium,  iron  (protoxide  and  peroxide) 
and  manganese. 

No.  4.  Hexagonal,  needle-shaped  lemon-coloured  crystals,  which 
appear  to  consist  of  about  S6  per  cent.  4CaO-P205  with  10 — 11  per 
cent,  of  silicates  of  metallic  oxides. 

Nos.  5  and  6.  Two  varieties  of  flat  black  needles,  the  one  magnetic, 
the  other  not.  No.  5  contained  about  10  per  cent.  CaO-AljOs,  45  pei- 
cent.  SCaO-FesO^  and  33-5  per  cent.  SCaO-Fe.Os.  No.  6  contained 
about  15  per  cent.  CaO-ALOs  and  73  per  cent.  SCaO-Fe.Oa. 

Discussion. 

In  reply  to  a  qiiestion  by  Mr.  Thompson,  Mr.  Ridsdale  stated  that 
Mr.  Meiers   had  determined  the  crvslallJne  forms  of  the  substances 
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wliicb  had  been  described,  and  bad  examined  tbem  in  polarised  ligbt. 
In  reply  to  Mr.  Nettlefold,  he  said  that  they  were  of  opinion  that  the 
whole  of  the  phosphorus  was  present  as  4CaO*P20j. 

43.  "Note  on  the  Influence  of  Temperature  on  the  Heafc  of  Disso- 
lution of  Salts  in  Water."     By  William  A.  Tilden,  D.Sc,  F.R.S. 

In  a  paper  which  appears  under  this  title  in  the  April  number  of 
the  Transactions,  Mr.  Pickering  reviews  the  experiments  which  he 
had  previously  published  upon  the  same  subject,  and  so  far  modifies 
the  conclusions  which  he  had  drawn  from  those  experiments  as  to 
admit  that  the  lines  representing  the  heat  of  dissolution  of  various 
salts  at  successive  temperatures  do  not  consist  of  a  series  of  curves 
following  one  another  at  irregular  intervals.  But  Mr.  Pickering 
maintains  that  the  new  experiments  now  published  lead  to  a  result 
which  only  differs  in  degree  from  his  former  conclusion  and  involves 
admissions  which  are  essentially  of  the  same  character  as  those  which 
he  has  abandoned.  His  main  conclusion  will  be  best  expressed  in  his 
own  words  (p.  335)  : — "  The  heat  of  dissolution  of  a  salt  increases 
uniformly  with  the  temperature  up  to  a  certain  point,  when  the  rate 
of  increase  is  suddenly  lowered,  and  this  fresh  rate  continues  uniform 
till  lowei-ed  again  at  some  higher  temperature,"  &c. 

The  consequence  of  this  is  that  the  graphic  representation  of  the 
results  must,  according  to  the  author,  consist  of  two  or  more  straight 
lines,  which  in  the  cases  which  he  has  examined,  and  within  the  limits 
of  temperature  to  which  bis  experiments  have  been  confined,  meet  at 
8—10°,  or  in  some  cases  at  higher  temperatures.  And  although  the 
suggestion  was  made  by  Dr.  Alder  Wright,  at  the  discussion  which 
followed  the  reading  of  the  paper,  that  the  results  might  be  repre- 
sented by  continuous  curves  without  these  breaks,  the  author  delibe- 
rately rejects  this  suggestion,  and  adds  a  postscx'ipt  to  his  paper 
emphasising  his  own  view. 

The  experimental  work  upon  which  this  conclusion  is  based  is,  if 
not  quite  unimpeachable,  at  any  rate  of  a  high  order  of  excellence, 
surpassing  any  other  published  work  on  the  same  subject  within  my 
knowledge.  It  is  only  in  the  iuterpi'etation  of  the  results  that  I 
venture  to  differ  from  Mr.  Pickering,  but  I  think  it  is  so  plain  that 
his  main  proposition  is  untenable,  that  I  feel  it  desirable  to  direct 
attention  to  the  question  w^hilst  the  work  is  fresh  in  the  I'ecollection 
of  the  Society. 

Without  any  desire  to  be  hypercritical,  I  think  some  exception 
might  be  taken  to  the  way  in  which  the  means  appear  to  have  been 
arrived  at.  Instead  of  taking  the  arithmetical  means  of  the  values 
resulting  from  experiments  performed  at  the  several  temperatures, 
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the  mean  results  have  been  dodnccd  from  the  lines  I'epresenting  the 
various  series,  whether  experiments  were  done  at  all  the  points  or 
not  (p.  304).  The  effect  of  this  is  natiirally  to  straighten  out  the  line 
between  temperatures  where  experiments  were  not  made. 

I  may  also  remark  that  in  the  statement  of  the  differences  (post- 
script, p.  336)  between  the  values  calculated  from  the  equation  for 
the  curve  and  the  author's  values,  the  word  "  obsei'ved  "  values  must 
be  understood  as  these  "  mean "  observed  values  which  are  not  the 
exact  mean  values  for  each  temperature.  But  after  all  this  way  of 
calculating  affects  the  values  of  the  mean  to  a  very  small  extent,  and 
has  not  destroyed  tbeir  significance.  Taking  Mr.  Pickering's  own 
figures  as  representing  the  mean  experimental  results  at  the  succes- 
sive temperatures,  and  simply  plotting  them  out  on  squared  paper,  I 
submit  that  inspection  is  sufficient  to  show  that  every  one  of  his 
series  conforms  to  a  continuous  carve,  which,  considering  the  diffi- 
culties of  the  work,  is  generally  quite  remarkably  smooth  and  free 
from  irregularities. 

With  reference  to  potassium  chloride,  the  author  remarks  (p.  304) 
that  "  the  sixteen  mean  results  from  10 — 25°  inclusive  evidently  form 
a  straight  line,"  and  that  the  experiments  below  9°  form  another 
straight  line.  To  this  I  demur.  I  do  not  see  how  such  an  idea  could 
have  arisen,  unless  it  was  from  the  differences  tabulated  on  p.  306, 
from  which  it  appears  that  the  increase  in  the  value  of  M  per  degree 
drops  from  50  cal.  between  8°  and  9°  to  42  cal.  between  9°  and  10°. 
Looking  at  other  parts  of  the  table,  however,  it  will  bo  noticed  that 
even  greater  irregularities  occur,  as  for  instance — 

at  16 — 17°  the  difference  is  33  cal. 
17—18  .,  45    „ 

18-19  „  36    „ 

If  a  fall  of  8  cal.  at  8°  to  9°  is  held  to  justify  the  assumption  of  a 
break  in  the  line  at  this  point,  why  should  not  another  break  be 
accepted  when  there  is  a  rise  of  12  cal.,  or  a  fall  of  9  cal.  in  the  rate  at 
the  temperatures  referred  to  ? 

Similar  remarks  apply  in  other  cases.  Potassium  nitrate,  for 
example,  shows  a  change  in  the  rate  of  increase — - 

from  40  cal.  at  12—12° 
to        23       „      13—14 

It  is  not  clear  why  the  break  should  be  introduced  here,  when  at 
only  one  degree  higher  there  is  a  change  of  greater  amount,  viz. : — 

from  23  cal.  at  13—14° 
to        42       „      14—15 

and  yet  no  corresponding  change  is  recognised  in  the  curve. 
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In  discussing  these  curves,  I  have  added  the  graphic  repi-esentation 
of  all  the  experiments,  in  order  that  they  may  be  compared  with  the 
means,  and  that  no  injustice  may  be  done  to  the  author's  view. 

Again  in  the  case  of  sodium  chloride  the  mean  differences  given  in 
the  table  (p.  308)  seem  to  indicate,  if  any,  four  rather  than  two 
straight  lines,  the  value  being — 


3—7" 

44' 5  cal 

7— ir 

38-0    „ 

11—18 

31-7    „ 

18—25 

29-5    „ 

Though  the  curves  are  somewhat  irregular  in  some  of  the  other  cases, 
especially  that  of  sodium  carbonate,  the  hypothesis  of  sudden  breaks  is 
not  supported  suflBciently  to  make  it  acceptable  in  the  face  of  all  the 
probabilities  pointing  the  other  way.  Such  irregularities  might 
naturally  be  expected  in  work  of  this  nature,  surrounded  with  diffi- 
culties as  it  is. 

Mr.  Pickei"ing  criticises  severely  the  results  I  obtained  in  the 
attempt  to  get  determinations  of  the  heat  of  dissolution  over  a  con- 
siderable range  of  temperature.  I  am  indebted  to  Mr.  Pickering  for 
reminding  me  of  the  necessary  validity  of  the  formula  of  Person, 
which  shows  the  dependence  of  thermocheraical  effects  upon  tempera- 
ture. The  discrepancy  between  the  calculated  values  in  that  paper 
and  the  experimental  results  arose  from  the  mistake  of  assuming  the 
values  for  the  specific  heats  of  the  several  solutions  to  be  practically 
constant  throughout,  whereas  they  increase  with  rise  of  temperature, 
though  to  an  extent  which,  according  to  the  experiments  of  Marignac, 
is  very  small,  from  about  20°  C.  to  50°.  But  this  does  not  destroy  the 
experimental  numbers  which,  though  subject  to  a  general  error 
which  makes  them  all  somewhat  too  low,  are  consistent  among  them- 
selves, and  support  the  conclusion  that  the  rate  at  which  the  heat  of 
dissolution  is  influenced  by  temperature  diminishes  as  the  temperature 
rises.  Fortunately  this  accords  with  the  results  of  Mr.  Pickering's 
own  work,  whether  we  do  or  do  not  adopt  the  hypothesis  which  he 
prefers,  that  the  changes  occur  suddenly.  In  my  opinion  all  the  pro- 
babilities, in  addition  to  Mr.  Pickering's  own  results,  indicate  that 
the  heat  of  dissolution  of  a  salt  in  water  is  a  continuous  function  of 
the  temperature. 

DlSCL-SSION. 

Mr.  Pickering,  in  reply,  said  that,  after  a  very  careful  re-examina- 
tion of  his  results,  he  found  it  impossible  to  accept  Professor  Tilden's 
interpretation  of  them.  In  the  first  place  he  defended  the  method 
which  he   had  employed  in  deducing  mean  values :  this  consisted  in 
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separately  plotting  each  series  of  experiments  by  drawing  lines  to 
connect  the  varions  values  of  each  series,  and  deducing  the  final 
mean  by  taking  the  mean  of  the  values  given  by  these  lines  at  each 
degree ;  and  it  was  to  be  noted  that  the  means  were  not  deduced 
from  the  lines  representing  the  individual  series  after  the  irregulari- 
ties in  them  had  been  smoothed  out,  as  in  the  dotted  lines  in  Plate  I, 
as  Professor  Tilden  appeared  to  think  they  were — probably  through 
a  want  of  clearness  in  the  explanation  given  at  p.  304  of  the  speaker's 
paper.  The  method  described  would  give  unfair  results  in  the  event 
of  one  series  containing  a  far  larger  number  of  determinations  than 
another,  and  to  avoid  this  he  had  never  applied  the  method  when  a 
greater  interval  than  2°  separated  the  successive  experiments  in  any 
series.  Though  not  perfect,  this  method  is  certainly  tlie  fairest 
which  can  be  adopted,  and  beyond  comparison  much  fairer  than  that 
suggested  by  Professor  Tilden.  Two  series,  consisting  of  experiments 
at  alternate  degrees  and  free  from  any  experimental  error,  except  that 
made  in  standardising  the  thermometers  (which  would  cause  the 
results  of  one  series  to  be  uniformly  above,  and  those  of  the  other 
uniformly  below  the  truth),  would  each  yield  a  straight  line,  if  such 
were  the  nature  of  the  true  results,  whereas  their  mean  deduced  by 
Professor  Tilden 's  method  would  be  a  wavy  line,  and  was  obviously 
incorrect. 

Mr.  Pickering  said,  that  the  concordance  between  his  results  and 
the  curve  or  sti-aight  line  method  of  representing  them  was  so  close 
that  it  was  quite  impossible  by  mere  inspection  of  a  diagram  to 
decide  which  method  was  the  best.  The  whole  question  depended  on 
the  magnitude  of  the  average  error  in  the  two  cases,  and  Professor 
Tilden  had  brought  forward  no  numbers  to  show  that  a  curve  indi- 
cated a  smaller  error  than  straight  lines.  On  the  other  hand,  Mr. 
Pickering  had  examined  the  average  error  in  the  two  cases  very  care* 
fully.  In  the  additional  note  to  his  paper  he  had  shown  that  a  curve 
(deduced  from  the  actual  results  just  as  the  straight  lines  were  deduced 
from  the  actual  results)  did  not  agree  with  the  mean  results  so  well  as 
his  straight  lines ;  in  the  six  cases  which  he  examined  the  curve  would 
represent  a  very  considerable  increase  in  the  average  error,  and  at  the 
same  time  the  sign  of  the  error  in  the  individual  experiments  was  not 
positive  and  negative  promiscuously  as  in  the  straight  line  diagram, 
but  errors  of  like  sign  were  grouped  together,  the  numbers  deduced  from 
the  curve  being:  above  the  actual  results  throuo^hout  a  considerable 
range  and  then  below  them  throughout  another  considerable  range. 

Mr.  Pickering  had  examined  in  the  same  way  the  results  of  each 
individual  series  performed  with  potassium  chloride  ;  the  average 
errors,  according  to  the  two  methods  of  representing  the  results, 
Were  : — 
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Straight  line.  Curve. 

'08A  47  cal.  5-3  cal. 

'61A  -iO    „  57    „ 

'08B   1-3    „  4  7    „ 

'61B   46    „  — 

Thus  in  every  case  the  curve  did  not  represent  the  results  so  closely 
as  the  straight  line.  With  series  '61B  the  "  curve  "  equation  obtained 
represented,  a  practically  straight  line. 

Another  way  in  which  he  had  attempted  to  investigate  the  question 
was  to  find  the  equations  which  represented  those  portions  of  the 
diagram  which  he  considered  straight  (from  9 — 25°  with  potassium 
chloride),  and.  to  see  whether  they  gave  a  curve  which  could,  by  any 
means  represent  the  other  results  (below  9°).  The  various  values  of  /j 
iu  the  equation  to  the  curve  (1  +  xt  +  ftt')  which  he  obtained,  were — 

Mean  of  9  equations  from  series  '08A +  0'094 

8  „  „       'GIA -  0-056 

2  „  „       '08A +  0-094 

2  „  „       '61A +  0-674 

Mean  (weighted  according  to  number  of  experi- 
ments included)    -|-  0'025 

which  value  represents  a  line  so  nearly  straight  that  it  would  deviate 
from  straightness  by  only  4  cal.  from  9 — 25°,  or  6  cal.  from  3 — 25°, 
whereas  the  actual  results  show  a  deviation  of  152  cal.  between  these 
last-mentioned  limits.  The  results  from  9 — 25°  are,  therefore,  not 
conformable  with  those  from  9 — 3^,  Thus  in  every  way  in  which  the 
results  are  examined  they  undoubtedly  favour  the  straight  line  as 
opposed  to  the  curve  method  of  representation. 

In  answer  to  Professor  Tilden's  question  referring  to  the  results 
given  in  Table  I,  Mr.  Pickering  said  that  he  thought  it  obvious  why 
he  should  have  taken  the  increase  of  42  to  50  cal.  (9 — 8°)  as  signifi- 
cant of  a  true  alteration  in  the  rate,  and  should  not  have  regarded  the 
diminution  of  45 — 33  cal.  (18 — 17°)  as  having  any  significance 
at  all :  in  the  latter  case  the  difference  of  45  cal.  is  evidently  an 
exceptionally  high  result,  unsupported,  by  any  other  observation, 
which  when  combined,  with  the  differences  immediately  preceding 
and  following  it  (36  and  33  cal.)  gives  the  same  mean  as  16  differ- 
ences from  25°  to  9°,  whereas  the  difference  of  50  cal.,  while  higher 
than  any  differences  preceding  it,  is  identical  with  the  mean  of  the 
five  differences  which  succeed  it  (8 — 3°). 

He  thought  that  no  theoretical  speculation  should  induce  us 
to    reject  the   more   correct    method  of    reprtsentiug  his    results    in 
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favour  of  the  less  correct  method.  Finally  he  pointed  out  that, 
although  the  inflaence  of  temperature  on  any  chemical  change  is 
represented  by  a  curve,  this  curve  really  occupies  but  a  very  small 
proportion  of  a  diagram  representing  the  effect  of  temperature  from 
the  absolute  zero  to  the  highest  known  temperatures,  and  that  this 
diao-ram  consists  of  practically  straight  lines  inclined  to  each  other 
at  different  angles,  and  joined  by  curves,  presenting  an  appearance, 
when  reduced  to  the  same  scale,  precisely  analogous  to  that  which 
he  considered  his  dissolution  results  presented. 

44'.  "  The  Distribution  of  Lead  in  the  Brains  of  two  Factory 
Operatives  Dying  Suddenly."     By  A,  Wynter  Blyth. 

At  a  certain  lead  factory  in  the  East  of  London  five  cases  of  more 
or  less  sudden  death  at  different  dates  have  been  attributed  to  the 
effects  of  lead.  In  two  of  the  cases  the  author  had  an  opportunity  of 
making  a  toxicological  investigation.  In  the  one  case  24" 25  mgrms. 
of  lead  sulphate  was  separated  from  the  liver  and  5'4  mgrms.  from 
one  kidney  ;  there  was  also  lead  in  the  brain. 

In  the  second  case  investigated,  occurring  about  a  year  after  the 
first,  the  brain  was  more  exhaustively  examined,  the  cerebrum  and 
cerebellum  being  treated  separately'  and  divided  up  by  suitable  means 
into  white  matter,  kephalin,  ether  extract,  substances  soluble  in  cold 
alcohol  and  albuminoid  residue,  and  the  lead  determined  in  each. 

Cerebrum,  460'8  grams.     Cerebellum,  156"2  grams. 

Aqueous  extract I'l  mgrms,  0"4  PbSOi. 

"White  matter   (kephalin-free)  —  5'0        ,, 

Kephalin 1'5       „  6*0        ,, 

Ether  extract  (from  Avhich 
kephalin  had  been  precipi- 
tated)      —  — 

Substances  soluble  in  cold  alco- 
hol   —  — 

Albuminoid  residue    40"0       ,,  6"0        ,, 

Calculated  on  the  whole  cerebrum  this  would  amount  to  997  mgrms., 
or  a  possible  total  for  the  whole  brain  of  117'1  mgrms.  PbS04.  • 

There  has  hitherto  been  no  reasonable  hypothesis  to  explain  the 
profound  nervous  effects  of  the  assimilation  of  minute  quantities  of 
lead,  but  if  it  is  allowed  that  lead  forms  definite  compounds  with 
essential  portions  of  the  nervous  system,  it  may  then  be  assumed  that 
in  effect  it  withdraws  such  portions  from  the  body ;  in  other  words, 
the  symptoms  are  produced  not  by  poisoning  in  the  ordinary  sense  of 
the  term,  but  rather  by  destruction — a  destruction  it  may  be  of  im- 
portant nerve  centres. 
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4."^.  "  Researches  on  Silicon  Compounds  and  their  Derivatives.  A 
New  Chlorobromide  of  Silicon."  By  J.  Emerson  Reynolds, M.D.,  F.R.S. 

In  purifying  a  large  quantity  of  silicon  tetrabromide  prepared  by 
means  of  crude  bromine,  the  author  has  separated  a  portion  boiling  at 
140 — 141°,  of  the  relative  density  2"432,  which  analysis  shows  to  be 
the  chlorobromide  of  the  formula  SiBrsCl. 


Titles  of  Papers  of  interest  to  Chemists  recently  read  before 
Societies  in  the  United  Kingdom  : — 

"  Processes  of  Refrigeration."     By  J.  J.  Coleman. 

"  Chemical  Affinity  and  Solution."     By  Mr.  Wm.  Durham. 

"  Researches  on  Mioro-organisms,  including  Ideas  of  a  new  Method 
for  their  Destruction  in  certain  cases  of  Contagious  Disease."  By  Dr. 
A.  B.  Griffiths. 

"  The  Increase  of  Electrolytic  Polarisation."     By  Mr.  TV.  Peddle. 

"  Further  Determinations  of  the  Effect  of  Pressure  on  the  Maxi- 
mum Density  Point  of  Water."     By  Professor  Tait. 

"Note  on  Hoar  Frost."     By  ]\Ir.  John  Aitken. 

"  On  the  Influence  of  Certain  Rays  of  the  Solar  Spectrum  on  Root 
Absorption  and  the  Growth  of  Plants."     By  Dr.  A.  B.  Griffiths. 

"  On  Ice  and  Brine,  and  on  the  Distribution  of  Temperature  in  the 
Antarctic  Ocean."    By  Mr.  J.  T.  Buchanan. 

"Note  on  Cobaltic  Alums."     By  Mr.  Hugh  Marshall. 

"  On  the  Physical  Properties  of  Methyl  Alcohol."  By  Professor 
Dittraar  and  Mr.  C.  A.  Fawsitt. 

"On  the  Instability  of  the  Double  Salts,  M"S04,R'2S04,6H.,0,  of 
the  Magnesium  Series."     By  Professor  Dittmar. 

"  A  Diatomaceous  Deposit  from  North  Tolsta-Lews,"  By  Mr. 
John  Rattray. 

Royal  Society  of  Edinburgh,  Jan. — May,  1887. 


At  the  next  Meeting  on  May  19th  there  will  be  a  ballot  for  the 
election  of  Fellows,  and  the  following  Papers  will  be  read  : — 

"  The  Formation  of  Hyponitrates."  By  Professor  Dunstan  and  T. 
S.  Dymoud. 

"  Ozone  from  pure  Oxygen ;  its  Production  and  its  Action  on 
Mercury,  with  a  Note  on  the  Silent  Discharge  of  Electricity."  By 
W.  A.  Shenstone  and  J.  T.  Cundall. 

"  The  Thermal  Results  of  Neutralisation  and  their  Bearing  on  the 
Nature  of  Solution  and  the  Theory  of  Residual  Valency."  By  S.  U. 
Pickering. 

HABKISON  AND  SONS,  PKINTKBS  IN  OUDINARY   TO  HKK  MAJESTY,    SI.  JIAKXIN's   LANE. 


ABSTEACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  39.  Session  1887-88. 


May  19tli,  1887.     Mr.  William  Crookes,  F.R.S.,  President,   in    the 

Chair. 

Messrs.  S.  P.  Benford,  Edgar  Hall,  J.  S.  Jackson  and  Hugli 
Gordon  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
William  Bott,  Ph.D.,  Owens  College,  Manchester;  William  Nathaniel 
Evans,  66,  Stackpole  Road,  Bristol;  Khasberao  B.  Jadhara,  Baroda, 
Bombay  Presidency,  India ;  J.  M.  Kavanagh,  Victoria  Mill,  Herbert 
River,  North  Queensland ;  John  T.  Sheard,  Gas  Ofiices,  Bloom  Street, 
Salford ;  Henry  Livingstone  Siilman,  13,  Brewster  Gardens,  St. 
Quintin  Park,  W. ;  Frederick  Percy  Watson,  31,  Carholme  Road, 
Lincoln. 

The  following  Papers  were  read  : — 

46.  "  The  Formation  of  Hyponitrites."  By  Professor  Dunstan  and 
T.  S.  Dymond. 

Zorn  (Ber.,  15,  1258)  has  stated  that  alkali  nitrites  and  nitrates  are 
readily  acted  on  by  ferrous  hydroxide,  forming  hyponitrite,  ammonia, 
nitrogen  and  nitrous  oxide.  Divers  and  Haga  (Trans.,  1884,  87, 
and  1885,  364)  allege  that  alkali  nitrites  yield  much  ammonia,  but 
neither  hyponitrite  nor  hydroxylamine,  nor  any  gaseous  product ;  and 
that  alkali  nitrates  are  wholly  unaffected ;  while  nitric  oxide  in 
presence  of  alkali  is  to  a  large  extent  converted  into  ammonia  by 
ferrous  hydroxide,  but  yields  no  hyponitrite. 

The  authors  find  that  nitric  oxide  in  the  absence  of  alkali  is  i-educed 
by  ferrous  hydroxide  to  nitrous  oxide  and  nitrogen ;  no  ammonia  or 
hyponitrite  is  formed.  In  the  presence  of  an  alkali  (sodium  hydroxide). 


74 

nitiic  oxide  is  partly  reduced  to  nitrous  oxide  and  nitrogen,  and 
partly  absorbed  ;  the  solution  contains  hyponitrite  and  ammonia,  but 
on  standing  with  excess  of  ferrous  hydroxide  it  evolves  nitrogen,  and 
the  hyponitrite  disappears.  The  amount  of  hyponitrite  formed 
depends  within  certain  limits  on  the  quantity  of  alkali  which  is 
present,  on  the  quantity  of  ferrous  hydroxide  used,  and  on  the  time 
during  which  action  is  allowed  to  proceed.  When  three  foi-mula 
weights  of  ferrous  hydroxide,  Fe(0H)2,  and  one  of  nitric  oxide  are 
used,  the  quantity  of  hyponitrite  formed  increases  with  each  formula 
weight  of  sodium  hydroxide  that  is  added.  About  20  per  cent,  of  the 
nitric  oxide  may  be  converted  into  sodium  hyponitrite. 

Alkali  nitrites  and  ferrous  hydroxide  readily  interact,  producing 
nitrogen,  nitrous  oxide,  ammonia  and  hyponitrite.  The  amounts 
which  are  formed  of  these  substances  depend  on  the  quantity  of 
ferrous  hydroxide  used,  and  also  on  the  time  during  which  the  action 
continues.  Excess  of  ferrous  hydi'oxide  after  some  time  converts 
sodium  nitrite  entirely  into  nitrogen  and  ammonia.  As  a  lecture 
experiment,  it  is  recommended  to  dissolve  5  grams  of  feiTOus  sulphate 
in  about  25  c.c.  of  water,  and  to  precipitate  the  liquid  with  sufficient 
of  a  10  per  cent,  potash  or  soda  solution  to  leave  the  mixture  faintly 
alkaline;  1  gram  of  sodium  nitrite  dissolved  in  about  25  c.c.  of 
water  is  then  added,  and  the  mixture  stirred.  After  effervescence 
has  ceased,  and  the  liquid  has  stood  for  about  half  an  hour,  it  is 
filtered.  If  the  filtrate  is  diluted  with  an  equal  volume  of  water,  and 
carefully  neutralised  with  acetic  acid,  on  the  addition  of  silver 
nitrate  a  pale  yellow  precipitate  of  silver  hyponitrite  (mixed  with 
some  silver  nitrite)  will  be  obtained.  Or  a  few  drops  of  a  silver 
nitrate  solution  may  be  added  to  the  liquid  before  neutralisation ;  but 
in  this  case  the  precipitate  will  rapidly  darken  in  colour.  Alkali 
nitrates  are  hardly  at  all  affected  by  ferrous  hydroxide  ;  small  quan- 
tities are  slowly  converted  into  ammonia. 

In  explaining  their  results,  the  authors  draw  attention  to  the 
simultaneous  formation  of  hyponitrite  and  hydroxylamine  when 
sodium  amalgam  acts  on  dissolved  sodium  nitrite.  They  show  that 
the  ammonia  is  not  derived  from  a  further  action  of  sodium  amalgam 
on  the  hvponitrite,  which  yields  only  nitrogen.  Similarly,  ferrous 
hydroxide  liberates  nitrogen  from  sodium  hyponitrite,  but  no  ammonia 
is  formed. 

They  consider  that  the  action  of  sodium  amalgam  on  a  solution  of 
sodium  nitrite  is  best  explained  by  supposing  that  the  sodium  nitrite 
combines  with  two  hydrogen-atoms,  forming  N'a!N'(0H)2. 

This  compound  may  decompose,  yielding  hyponitrite  :  NaN(0H)2 
=  NaXO  +  H3O  ;  or  it  may  undergo  reduction,  yielding  hydroxyl- 
amine, XaX(0H)2  +  2H  =  K'aOH  +  NHiOH,  and  also  ammonia  and 
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nitrogen,  4NaN(0H)o  +  lOH  =  4NaOH  +No  +  2NH34- 4H.0.  Ferrous 
liydroxide,  it  is  suggested,  acts  in  the  same  way,  being  a  substance 
which,  will  combine  with  the  hydroxyl  of  water  when  sodium  nitrite 
is  present  to  unite  with  the  hydrogen.  Any  hydroxylamine  which 
may  be  formed  will  at  once  be  converted  into  ammonia  by  ferrous 
hydroxide.  The  authors  find  that  when  excess  of  ferrous  hydroxide 
is  used,  and  nitrogen  and  ammonia  are  the  only  products,  the  reac- 
tion takes  place  almost  exactly  in  accordance  with  the  equations 
(i)  4NaN02  +  8OH2  +  8Fe(OH)2  =  4KaN(OH)2  +  8Fe(OH)3; 
(ii)  8NaN(OH)2  +  6OH2  +  14Fe(OH)2  =  SNaOH  +  SNo  +  2NH3 
+  14Fe(OH)3.  Since  nitric  oxide  in  presence  of  alkali  yields  exactly 
the  same  products  as  nitrites,  the  change  can  be  most  readily 
explained  in  the  same  way,  assuming  that  the  compound  NaN(0H)2 
is  first  formed. 

47.  "  Ozone  from  Pure  Oxygen."  By  W.  A.  Shenstone  and  J.  Tudor 
Cundall. 

The  authors  describe  an  apparatus  in  which  oxygen  has  been  pre- 
pared and  stored  without  the  possibility  of  air  gaining  admittance. 
So  far  as  it  is  possible  to  determine  the  pui'ity  of  the  gas  by  tests,  it 
would  appear  certain  that  it  has  contained  at  most  5-^00^  of  niti'ogen. 
The  oxygen  has  been  collected  and  sealed  up  in  glass  tubes  containing 
phosphoric  oxide,  in  contact  with  which  it  has  been  kept  for  periods 
ranging  from  eight  weeks  to  eight  months.  Subsequently  it  has  been 
submitted  to  the  action  of  electricity,  and  the  ozone  produced  has 
been  measured.  In  one  experiment  made  at  10°  C.  no  less  than 
11"7  per  cent,  of  the  oxygen  taken  was  converted  into  ozone.  This 
is  a  very  considerably  higher  proportion  than  has  been  obtained 
either  by  Brodie  or  by  the  authors  from  ordinary  oxygen  when 
similar  means  of  electrification  are  employed,  but  not  so  high  as 
was  obtained  by  Andrews  and  Tait,  who,  however,  worked  in 
a  different  way,  and  the  exact  value  of  whose  results  is  uncertain  in 
consequence  of  the  tendency  of  the  sulphuric  acid  that  they  used  in 
their  gauges  to  absorb  ozone. 

The  action  of  dr'y  ozone  on  dry  mercui-y  has  also  been  studied. 
Dry  ozone  from  pure  oxygen  is  decomposed  in  the  well-known  manner 
by  pure  and  dry  mercury,  but  without  visible  oxidation  of  the 
mercury.  Further,  when  a  definite  volume  of  oxygen  is  ozonised  and 
afterwards  left  in  contact  with  mercury  for  many  hours,  the 
oxygen  almost  entirely  recovers  its  original  volume,  the  small 
differences  observed  between  the  initial  and  final  volumes  being  pro- 
bably due  to  the  difiiculty  of  measuring  oxygen  with  accuracy  in  a 
tube  partly  coated  with  mercury. 
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The  authors  point  out  that  the  apparently  high  yield  of  ozone 
obtained  under  somewhat  unfavourable  conditions  as  to  temperature 
may  be  due — 

1.  To  the  absence  of  nitrogen,  the  presence  of  which  Andrews  has 
shown  is,  under  some  conditions,  very  unfavourable  to  the  production 
of  ozone. 

2.  To  the  character  of  the  electric  dischai'ge,  which  is  most  free 
fi'om  large  sparks  when  the  air  and  glass  surfaces  from  which  the 
discharge  takes  place  are  free  from  moisture. 

The  paper  concludes  with  a  note  on  the  character  of  the  silent 
discharge  of  electricity  in  ozone  generators  of  the  Siemens  type,  the 
influence  of  dryness  on  the  character  of  the  discharge  being  discussed. 

Very  full  details  are  given  of  the  method  they  now  employ  for  pre- 
paring and  storing  pure  oxygen.  The  method  might  readily  be 
adopted  in  the  case  of  other  gases  that  do  not  attack  mercury.  The 
apparatus  was  chiefly  constructed  for  the  production  of  pure  gases 
for  various  other  experiments  on  the  action  of  electricity  on  gases  that 
are  still  incomplete. 

48.  "The  Volumetric  Relations  of  Ozone  and  Oxygen."  A  Lecture 
Experiment.     By  W.  A.  Shenstone  and  J.  Tudor  Cundall. 

Soret  and  Brodie  have  shown  that  if  v  be  the  contraction  produced 
on  the  electrification  of  a  mass  of  oxygen,  then  2v  will  represent 
the  further  contraction  that  will  occur  on  absorbing  the  ozone  formed 
by  means  of  turpentine.  If  it  be  true  that  ozone  completely  dissolves 
in  turpentine,  this  indicates  that  three  measures  of  oxygen  are  con- 
cerned in  the  formation  of  two  measures  of  ozone.  The  authors 
describe  an  apparatus  which  they  have  constructed  for  readily  exhibit- 
ing Soret's  observation  to  a  class. 

Discussion. 

The  President  said  that  he  had  been  accustomed  to  join  tubes  in 
situ  in  the  manner  described  by  Mr.  Shenstone.  He  added  that  it 
was  possible  to  join  together  two  different  kinds  of  glass  by  means  of 
a  little  soft  white  enamel,  such  as  could  be  obtained  from  Powell's. 

Mr.  Fairley  had  also  joined  tubes  in  the  manner  described  by  the 
authors  ;  calling  attention  to  Brodie's  ozonising  apparatus,  he  remarked 
that  the  tube  used  by  Bi'odie  was  probably  thinner  than  was  used  by 
the  authors. 

Dr.  Armstrong  thought  that  the  results  of  tlie  authors'  experiments 
on  the  action  of  mercury  on  ozone  were  a  valuable  contribution  to 
our  knowledge  of  the  influence  of  minute  amounts  of  third  bodies  on 
the  course  of  chemical  change.  He  suggested  that  it  was  important, 
if  possible,  to  determine  the  extent  to  which  oxidation  took  place  in 


77 

presence  of  varying  minute  amounts  of  moisture,  in  order  to  ascertain 
if  this  exercised  an  influence  comparable  with  that  exhibited  in 
Prof.  H.  B.  Dixon's  experiments  on  the  rate  of  propagation  of  the 
explosive  wave  in  a  mixture  of  carbonic  oxide  and  oxygen. 

Mr.  Shenstoxe  said  that  experiments  such  as  were  suggested  by 
Dr.  Armstrong,  although  very  difficult  with  mercury,  might  probably 
be  carried  out  with  silver,  which  effected  the  decomposition  of  ozone 
with  extraordinary  facility.  In  re'p\j  to  the  question  put  by  Mr.  Page, 
he  was  qaite  unable  to  account  for  the  peculiar  condition  assumed  by 
the  mercury  when  submitted  to  the  action  of  the  ozone.  He  had  not 
been  successful  in  joining  tubes  with  the  aid  of  the  enamel  spoken  of 
by  the  President,  but  on  the  other  hand  had  found  it  easy  to  join  even 
combustion  tubing  to  soft  glass  by  means  of  an  oxyhydrogen  jet. 

49.  "  On  the  Thermal  Phenomena  of  Neutralisation  and  their 
bearing  on  the  N'ature  of  Solution  and  the  Theory  of  Residual 
Affinity."     By  S.  U.  Pickering. 

In  dilute  solutions  the  heat  of  neutralisation  of  an  alkali  is  a  con- 
stant quantity,  independent  of  the  nature  of  the  alkali ;  and  the 
majority  of  acids  give  the  same  results  with  any  given  base,  whence 
it  follows  that  M,R,Aq  —  M,'Il,Aq  =  M,R',Aq  —  M',R',Aq,  where 
M  and  R  are  electropositive  and  electronegative  radicles  respec- 
tively. Each  term  of  this  equation  is  made  up  of  two  quantities, 
M,R  (heat  of  formation  of  the  salt  molecule)  and  MR,Aq  (true  heat 
of  dissolution  of  the  salt),  and  it  is  impossible  that  such  a  relation- 
ship should  exist  were  these  actions  independent  of  each  other ;  they 
must  be  part  of  one  quantity,  and  as  M,R  is  a  chemical  action,  so  also 
is  MRjAq.  The  affinity  of  M  and  R  are  not  entirely  saturated  by 
their  combination  with  each  other,  and  it  is  only  by  the  further  com- 
bination of  the  compound  with  water  that  saturation  becomes 
complete.  The  equation  can  obtain  only  if  the  water  satisfies  the 
residual  affinity  of  either  the  non-metallic  or  the  metallic  atom,  and 
in  the  event  of  atomic  valencies  being  whole  numbers,  all  the  terms  of 
the  equation  will  be  equal,  whereas  if  these  valencies  are  not  whole 
numbers  the  equation  will  be  made  up  of  two  pairs  of  equal  terms. 

The  recognition  of  the  heat  evolved  in  any  action  being  an  absolute 
measure  of  the  affinities  saturated  is  necessitated  by  a  study  of  these 
thermal  results. 

The  few  cases  in  which  acids  have  a  higher  heat  of  neutralisation 
'  than  the  majority  may  be  explained  by  their  residual  affinity  being  in 
excess  of  that  which  water  can  saturate  ;  while  in  those  cases  where 
abnormally  low  results  are  obtained  the  salt  is  probably  partially  dis- 
sociated by  the  water. 

Owing  to  the  heat  of  neutralisation  being  independent  of  the  nature 
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of  the  base,  it  follows  that  the  heat  of  formation  in  solution  of  similar 
salts  of  two  different  metals  differs  by  a  constant  quantity,  whatever 
the  non-metallic  radicle  may  be. 

Discussion. 
With  reference  to  the  hypothesis  submitted  to  the  Society  in  1885 
by  Mr.  Pickerinof,  that  the  valency  of  an  atom  is  never  a  whole 
number,  but  slightly  smaller  or  larger,  Dr.  Armstrong  remarked  that 
it  was  impossible  at  present  to  put  any  such  hypothesis  to  the  test, 
owing  to  the  complexity  of  the  phenomena  which  had  to  be  inter- 
preted. On  the  other  hand,  the  hypothesis  to  which  attention  had 
been  directed  by  Helmholtz,  in  the  last  Faraday  lecture,  involved  a 
precise  and  clear  conception — that  of  a  definite  unit-valency,  and  was 
a  necessary  deduction  from  Faraday's  law  of  electrolysis  :  in  the 
speaker's  opinion  there  was  as  yet  no  other  course  open  than  to  con- 
sider the  facts  in  the  light  of  this  hypothesis.  He  was,  however, 
entirely  of  Mr.  Pickering's  opinion  with  regard  to  the  interpretation 
to  be  given  of  the  thermal  values  obtained  on  neutralising  dilute 
solutions,  having  already,  in  fact,  as  Mr.  Pickering  had  pointed  out  in 
his  paper,  used  the  same  argument  in  reply  to  Dr.  N^icol  in  the  course 
of  the  discussion  on  the  nature  of  solution  at  the  meeting  of  the  British 
Association  at  Birmingham.  Dr.  Nicol  did  not  appear  to  have  recog- 
nised its  force,  to  judge  from  the  remarks  at  the  conclusion  of  his 
paper  in  the  current  part  of  the  Transactions ;  and  disregarding  the 
evidence  afforded  by  the  heat-evolution  on  dissolution  of  many  salts — ■ 
which  can  only  be  due  to  one  cause,  viz.,  to  association  of  the  dis- 
solved substance  with  water — claims,  in  support  of  his  contention 
that  hydrates  do  not  exist  in  solution,  the  results  of  the  thermal 
study  of  changes  which  it  is  almost  beyond  doubt  are  of  a  complex 
character,  and  which  have  hitherto  remained  uninterpreted. 

50.  "  The  Action  of  Metallic  Alkylates  on  Mixtures  of  Ethereal 
Salts  and  Alcohols."  By  T.  Purdie,  Ph.D.,  B.Sc,  Professor  of 
Chemistry  in  the  University  of  St,  Andrews. 

The  author  having  observed  (Trans.,  1885,  855)  that  the  ethylic 
salts  of  fumaric,  cinnamic  and  oxalic  acids  are  converted  into  the 
corresponding  methylic  salts  by  the  action  of  a  solution  of  sodic 
methylate  in  methylic  alcohol,  finds  that  the  reaction  in  question  is  of 
general  application  :  that  is  to  say,  when  a  mixture  of  an  alcohol  with 
an  ethereal  salt  containing  a  different  alcoholic  radicle  from  that  of 
the  alcohol  is  treated  with  small  quantities  of  sodic  or  potassic 
alkylate,  an  interchange  of  I'adicle  takes  place  between  the  alcohol 
and  the  ethereal  salt ;  and  that  the  chemical  change  exhibits  in  a 
marked  degree  the  character  of  continuous  actiou.     It  is  supposed 
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that  the  reaction  is  effected  by  tlie  continuous  formation  and  decom- 
position of  a  compound  of  the  ethereal  salt  -with  the  alkylate. 

Besides  the  cases  mentioned  above,  a  similar  reaction  is  found  to 
occur  when  minute  quantities  of  alkylate  are  added  to  the  following 
mixtures  :  methylic  oxalate  with  ethylic  alcohol ;  amylic  oxalate  with 
ethylic  or  methylic  alcohol ;   and  ethylic  oxalate  with;amylic  alcohol. 

Also  in  the  case  of  mixtures  of  amylic  acetate  with  ethylic  or 
methylic  alcohol ;  ethylic  acetate  with  amylic  alcohol ;  and  phenylic 
acetate  with  ethylic  alcohol. 

A  series  of  blank  experiments  to  which  no  alkylate  was  added  was 
performed  for  purpose  of  comparison.  While  the  extent  of  inter- 
change of  alcoholic  radicle  occurring  in  the  latter  is  usually  small,  the 
interchange  in  the  former  amounts  under  similar  conditions  frequently 
to  50  per  cent.,  and  in  some  instances  is  almost  quantitatively  com- 
plete. 

Discussion. 

Dr.  Armstrong  remarked  that,  as  Prof.  Purdie  had  not  failed  to 
point  out,  the  exchange  of  radicle  occurring  between  the  ethereal 
salt  and  the  alcohol  is  most  probably  effected  by  the  alternate  pro- 
duction and  decomposition  of  an  additive  compound  formed  by  the 
union  of  the  salt  with  the  alkylate,  in  the  manner  suggested  by  him 
in  a  "  N'ote  on  the  Action  of  Sodic  Ethylate  on  Ethylic  Oxalate  and 
other  Ethereal  Salts,"  communicated  to  the  Society  in  January,  1874 
(-Ber.,  7,  129).  Several  applications  of  the  principle  involved  in  this 
explanation  were  to  be  found  in  the  edition  of  vol.  iii  of  Miller's 
Chemistry  by  Mr.  Groves  and  himself  (at  pp.  861,  907,  923),  and  the 
formation  of  ethylic  acetoacetate  from  ethylic  acetate  and  sodium 
ethylate  was  there  represented  (p.  909)  by  equations  identical  with 
those  recently  put  forward  as  original  by  Claisen  and  Lowman  ;  whose 
experiments  throw  as  much,  but  no  more,  light  on  the  genesis  of  the 
acetoacetate  as  Geuthei''s  original  experiments — a  fresh  proof  that  these 
last  are  still  not  rated  at  their  proper  value.  It  was  remarkable  also 
that  it  was  not  generally  recognised  that  sodium  ethylate,  not  sodium, 
was  the  effective  agent  in  transforming  ethylic  salts,  W.  Wislicenus 
having,  for  example,  in  his  recent  paper  represented  the  change 
effected  by  sodium  in  mixtures  of  ethylic  salts  as  directly  due  to  the 
sodium,  and  as  involving  the  formation  of  sodium  substitution-deriva- 
tives. The  additive  compound  of  the  sodium  alkylate  with  the 
ethereal  salt  had  been  represented  by  himself  and  others  as  an  atomic 
compound,  the  assumption  being  made  that  the  elements  of  the 
alkylate  became  distributed ;  it  might  be  pointed  out  that  it  was, 
perhaps,  unnecessary  to  make  this  assumption,  it  being  conceivable 
that  change  would  supervene  if  once  the  alkylate  became  associated 
■with  the  ethereal  salt  without  its  elements  becoming  distributed. 
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CHEMICAL    SOCIETY. 


No.  40.  Session  1887- 


Juue  2nd,  1887.     Mr.  William   Crookes,  F.R.S.,   President,    in    the 

Chair. 

The  President  announced  that  the  Council  had  resolved  to  present 
an  Address  of  Congratulation  to  the  Queen. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
"William  Elborne,  Owens  College,  Manchester ;  and  Herbert  B.  Stocks, 
13,  Peet  Street,  Liverpool. 

The  following  Papers  were  read  : — 

51.  "  The  Equivalent  of  Zinc."  By  Lieut.-Colonel  Reynolds,  late 
R.E.,  and  Professor  W.  Ramsay. 

The  determination  has  been  made  by  measuring  the  hydrogen 
evolved  on  dissolving  zinc  in  acid,  every  precaution  being  taken  to 
ensure  accuracy :  the  weight  of  the  hydrogen  obtained  was  deduced 
from  Regnault's  determination  of  the  density  of  hydrogen.  The  zinc 
used  was  separated  by  electrolysis  from  zinc  sulphate  purified  to  the 
utmost  possible  extent ;  the  last  sample  prepared  was  so  nearly  pure 
that  dilute  acid  would  scarcely  act  on  it. 

In  all  29  experiments  were  made.  Four  experiments  had  to  be 
rejected ;  nine  were  not  fully  corrected,  and  therefore  were  also 
rejected ;  the  next  11  were  considered  preliminary,  the  mean  atomic 
weight  deduced  from  them  being  65"2430 ;  finally,  five  experiments 
were  completed,  and  the  following  results  obtained  from  these  are 
free  from  all  known  sources  of  error  : — 
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65-5060 
65-4766 
65-4450 
65-552-2 
65-4141 

Mean 65-4787  +  0-016135 

Full  details  are  given  in  the  paper. 

52.  "  The  Magnetic  Rotation  produced  by  Chloral,  Chloral  Hydrate 
and  Hydrated  Aldehyde."     By  W.  H.  Perkin,  Ph.D.,  F.R.S. 

The  author  has  shown  in  a  previous  paper  (Chem.  Soc.  Trans.,  1886, 
777)  that  when  v^^ater  unites  with  another  substance  so  as  to  produce 
an  atomic  and  not  a  molecular  compound  the  magnetic  rotatory  power 
of  the  product  is  less  than  the  sura  of  the  magnetic  rotatory  powers 
of  the  compounds  used  in  its  formation.  He  has  now  applied  the  same 
method  of  examination  to  aldehyde  and  chloral  and  their  hydrates. 

Chloral  hydrate  was  examined  (a)  in  the  fused  state  at  55-5°  ;  and 
at  the  ordinary  temperature  (&)  dissolved  in  water  in  the  proportion 
of  1  mol.  to  3  mols.  of  water,  and  (c)  dissolved  in  a  new  neutral 
liquid-isoamyl  oxide.  Deducting  from  the  values  found  that  deduced 
for  liquid  chloral,  the  results  are  as  follows : — 

Fused  at  SSo". 

Chloral  hydrate 7-173 

Chloral    6-590 


n  watei'. 

In  ararl  oxide 

7-016 

7-028 

6-590 

6-590 

0-583  0-426  0-438 


From  these  numbers  it  is  evident  that  chloral  hydrate  does  not 
contain  water  as  a  constituent,  as  in  that  case  the  difference  should 
be  1-00. 

As  ethylidene  glycol,  CH3'CH(OH)2,  is  not  known  at  any  rate  in  a 
pure  state,  its  magnetic  rotatory  power  was  deduced  from  that  of 
some  of  its  derivatives  (Chem.  Soc.  Travs.,  1884,  571).  Deducting 
from  the  most  probable  value  (2-817)  that  of  aldehyde  (2-385),  a 
difference  results  (0-432)  which  is  practically  identical  with  those 
found  in  the  case  of  chloral  hydrate  at  low  temperatures.  The  result 
obtained  with  fused  chloral  hydrate  at  55-5°  is  a  little  higher,  but 
there  is  no  doubt  that  the  hydrate  is  slightly  dissociated  when  heated 
to  this  temperature  :  that  this  is  the  case  is  further  indicated  by  a 
series  of  determinations  of  the  density  of  a  solution  of  chloral  hydrate 
in  amyl  oxide  between  4°  and  60°,  a  change  in  the  curve  obtained  on 
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plotting  the  results  being  seen  to  occiir  at  a  point  corresponding  to  a 
temperature  a  good  deal  below  55 "S". 

Experiments  were  also  made  with  mixtures  of  aldehyde  and  water, 
that  generally  used  consisting  of  equimolecular  proportions.  On 
making  this  niixtui'e  of  aldehyde  and  water,  some  interesting  pecu- 
liarities were  noticed.  If  the  temperature  of  the  air  and  of  the 
liquids  be  about  8^  or  9°,  at  the  moment  of  mixing  the  temperature 
drops  about  1"5°;  it  then  commences  to  rise  somewhat  quickly,  and 
continues  to  rise,  but  more  and  more  slowly,  for  a  long  time  ;  in  one 
experiment,  made  in  a  large  test-tube  covered  with  cotton- wool,  com- 
mencing at  9"  the  temperature  rose  to  18' 7°  but  only  in  the  course  of 
25  minutes.  If  the  temperature  of  the  substances  before  admixture 
be  about  16°  and  the  quantities  not  too  small,  the  rise  of  temperature 
is  more  rapid  and  the  mixture  enters  into  ebullition. 

On  attempting  to  determine  the  density  of  the  mixture  of  aldehyde 
and  water,  the  results  obtained  were  at  first  very  perplexing  from  the 
fact  that  concordant  numbers  could  not  be  obtained.  It  was  then 
found  that  when  any  change  of  temperature  took  place  the  volume 
did  not  become  constant  in  less  than  two  and  a  half  to  three  hours, 
so  that  in  determining  the  density  it  was  necessary  to  keep  the  tube 
containing  the  mixture  at  the  desired  temperature  for  two  and  a  half 
hours  before  adjusting.  Part  of  the  product  evidently  undergoes 
dissociation  as  the  temperature  rises,  recombination  taking  place  as 
the  temperature  falls,  but  only  very  gradually,  a  small  variation  of 
temperature  sufficing  to  produce  a  disturbance. 

Comparing  the  magnetic  rotatory  power  of  aldehyde  with  that  of 
the  mixture  with  water  at  16°,  the  difPerence  0-929  =  3-324  —  2385 
is  less  than  1-00,  and  it  may  therefore  be  concluded  that  combination 
takes  place  ;  at  a  lower  temperature  no  doubt  this  combination  would 
have  been  found  to  be  more  perfect.  There  can,  howevei',  be  no 
doubt  that  ethylideue  glycol  is  present  in  the  mixture. 

Glycols  are  viscid  fluids,  and  it  is  interesting  to  notice  that  when 
the  hydrated  aldehyde  is  shaken  up,  a  froth  forms  which  does  not 
break  at  once,  the  mixture  differing  in  this  respect  from  aldehyde 
and  also  from  water. 

The  effect  of  mixing  aldehyde  and  absolute  alcohol  in  molecular 
proportions  is  also  very  interesting.  If  the  temperature  of  the  liquids 
be  not  too  low,  the  temperature  rapidly  rises  and  the  mixture  boils ; 
if  however  the  temperature  be  low,  say  8°  or  10°,  the  temperature 
immediately  falls  seven  or  more  degrees  :  the  rise  then  sets  in,  and 
before  long  the  mixture  reaches  its  boiling  point.  In  the  first 
instance  the  fall  is  due  to  what  may  be  called  molecular  arrangement 
setting  in  between  the  two  fluids,  which  is  a  physical  change,  and 
occurs   before    chemical    action    has    had  time  to  take   place  to  any 
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appreciable  extent ;  tlien  chemical  action  takes  place  more  and  more 
rapidly,  and  in  consequence  the  temperature  rises. 

On  mixing  pure  dry  ether  with  aldeliyde  a  fall  of  temperature 
occurs  ;  subsequently  the  temperature  rises  gradually,  but  only  to  that 
of  the  surrounding  air. 

53.  "Note  on  a  New  Class  of  Voltaic  Combinations  in  which  Oxidi- 
sable  Metals  are  replaced  by  Alterable  Solutions."  By  C.  R.  Alder 
Wright  and  C.  Thompson. 

It  appeared  to  the  authors  probable  that  just  as  a  liquid  capable  of 
parting  with  oxygen,  chlorine,  &c.,  can  be  used  in  conjunction  with  an 
electrode  of  unchangeable  material  at  one  side  of  a  voltaic  cell  (as  in 
Grove's  nitric  acid  battery  and  analogous  combinations),  or  may  be 
replaced  by  a  solid  conducting  electrode,  itself  capable  of  lo.sing 
oxygen  {e.g.,  a  plate  of  strongly  compressed  peroxide  of  lead),  so 
conversely  might  a  conducting  plate  of  oxidisable  material  {e.g.,  zinc) 
at  the  other  side  be  replaced  by  an  unchangeable  electrode  in  conjunc- 
tion with  a  liquid  capable  of  taking  up  oxygen,  chlorine,  &c.,  without 
producing  any  fundamental  change  in  the  character  of  the  actions 
taking  place  in  the  cell  whilst  generating  a  current.  The  electrode 
immersed  in  this  oxidisable  substance,  like  the  zinc  of  an  ordinary 
cell,  would  acquire  the  lower  potential,  and  the  opposed  plate  the 
higher  potential ;  i.e.,  the  wire  connected  with  the  latter  would  be 
the  "positive  pole  "  of  the  construction  in  reference  to  the  external 
circuit. 

On  trial,  it  has  been  found  that  such  is  the  case,  and  that  in  con- 
sequence a  large  variety  of  novel  forms  of  cell  becomes  easy  of  con- 
struction. For  example,  sodium  sulphite  or  potassium  ferrocyanide 
solution  opposed  to  chromic-sulphuric  acid  solution ;  preferably  with 
an  intermediate  layer  of  some  neutral  salt  solution,  such  as  sodium 
sulphate,  to  prevent  the  direct  action  of  the  two  fluids  on  one 
another.  During  the  passage  of  a  current,  sodium  sulphate  or  potas- 
sium ferricyanide  is  formed  in  quantity  proportionate  to  the  electricity 
passing,  i.e.,  to  the  amount  of  silver  thrown  down  in  a  hilver  volta- 
meter inclitded  in  the  circuit;  whilst  chromium  sulphate  is  produced 
at  the  other  side.  Various  analogous  cells  are  described,  in  particular 
one  where  lead  oxide  dissolved  in  caustic  soda  is  opposed  to  alkaline 
hypobromite :  in  this  case  lead  dioxide  is  produced  and  separates 
out  in  the  solid  form  ;  and  one  where  chromium  sesquioxide  dissolved 
in  caustic  soda  is  opposed  to  chromium  trioxide  dissolved  in  sulpuric 
acid ;  here  sodium  chromate  and  chromium  sulphate  are  formed,  an 
E.M.F.  about  equal  to  that  of  a  Daniell  cell  being  set  up. 
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Discussion. 

Mr,  Page  said  that  after  listening  to  Dr.  Wright  he  was  able  for  the 
first  time  to  understand  how  electric  currents  might  ai'ise  in  the 
animal  body. 

Dr.  Aldee  Wright  said  in  reply  to  Mr.  Page  that  the  experiment 
suggested  of  opposing  venous  and  arterial  blood  had  not  been  actually 
tried  by  him  as  yet,  but  he  thought  it  quite  probable  that  a  weak 
current  might  be  produced  (the  President  subsequently  said  that  he 
had  been  told — he  believed  by  Mr.  Peter  Squire — that  a  current  was 
produced  on  opposing  venous  and  arterial  blood).  By  opposing  alka- 
line pyrogallol  solution  to  oxidising  agents,  notable  currents  could  be 
developed ;  and  various  other  organic  compounds  might  be  used 
instead  of  pyrogallol.  With  certain  organic  bodies,  however  (e.g., 
chloral  hydrate),  attempts  to  produce  oxidation  in  cells  had  hitherto 
failed.  The  opposition  of  acid  and  alkaline  fluids  alone  would  not 
necessarily  produce  more  than  infinitesimal  currents ;  Becquerel's 
''^  pile  a  oxygene  "  (nitric  acid  opposed  to  caustic  potash  solution)  gave 
rise  to  decomposition  of  nitric  acid  and  evolution  of  oxygen  from  the 
electrode  immersed  in  the  alkali ;  other  authors  had  found  that 
analogous  cells  with  chromic-sulphuric  acid  instead  of  nitric  acid 
would  behave  in  the  same  way  and  develop  a  continuous  current 
capable  of  doing  external  electrolytic  work,  such  as  deposition  of  silver 
in  a  voltameter  ;  on  the  other  hand,  a  cell  in  which  caustic  soda  and 
sulphuric  acid  only  were  opposed  (so  that  chemical  action  other  than 
neutralisation  could  not  take  place)  would  only  develop  an  infinitesi- 
mal current  through  a  silver  voltameter,  capable  of  depositing  only 
traces  of  silver  even  after  some  days,  although  its  E.M.F.  measured  by 
an  electrometer  was  considerable. 

With  regard  to  the   observations  of  Dr.  Armstrong,  he  would  say 

that  whilst  without   doubt   Grove's  gas  batteiy  was  the  prototype  of 

the  class  of  cells  discussed,  inasmuch  as  that  combination  was  virtually 

an  oxidisable  solution  of  hydrogen  opposed  to  an  oxidising  solution  of 

free  oxygen,  still  the  examination  of  cells  in  which  other  oxidisable 

fluids  were  used  instead  of  hydrogen  solution,  and  other  oxidising 

substances  besides  solution  of  oxygen,  was  a  branch  of  experiment  in 

which  hardly  anything  had  hitherto  been  done,  and  which  seemed  to 

merit  some  little  attention.     The  authors  desired  to  study  in  detail 

the  general   behaviour  of    certain    typical  classes   of  cells   in  which 

actions  of  the  kind  take  place,  especially  from  the  point  of  view  of 

lucidatiug  the  precise  chemical  changes  going  on  and  their  relations 

o  the  amounts  of   electrical  (or  current)  energy  developed.     Whilst 

ihere  was  not  exactly  a   probability  of  any  very  startling  discovery 

>eing  made,  there  were  still  a  number  of  points  of  interest  connected 
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with  tlie  subject  worth  examining;  and  although  the  hope  of  an 
improved  primary  battery  based  on  actions  of  this  kind  for  commercial 
use,  as  suggested  by  the  President,  was  perhaps  not  yet  within 
measurable  distance,  yet  the  problem  of  economically  obtainincr 
current  energy  by  direct  chemical  action  (and  especially  by  oxidation) 
was  one  now  attracting  considerable  attention,  and  it  was  impossible 
to  predict  what  might  or  might  not  be  the  result  of  systematic  experi- 
ments tending  in  that  direction.  The  importance  of  obtaining  practi- 
cally usable  currents  from  coal  direct  without  the  use  of  the  steam 
engine  and  dynamo  could  hardly  be  over-rated  should  it  hereafter  be 
found  practicable  so  to  do ;  and  in  view  of  the  compactness  of  the 
animal  machinery,  whereby  the  oxidation  of  fuel  in  the  form  of  food 
gave  rise  by  muscular  action  to  mechanical  energy,  it  did  not  seem  to 
be  of  necessity  hopeless  to  attempt  to  solve  such  a  problem. 

54.  "  The  Composition  of  Prussian  Blue  and  TurnbulTs  Blue."  By 
Edgar  F.  Reynolds. 

According  to  Williamson,  these  compounds  are  respectively  repre- 
sented by  the  formula?  re,Cy,8  and  Fe^Cy,,,  but  Reindel  and  others 
have  conjectured  that  they  are  identical  in  composition.  The  author 
has  carefully  prepared  Prussian  blue  from  hydrogen  ferrocyanide  and 
ferine  chloride,  and  Tnrnbull's  blue  from  hydrogen  ferricyanide  and 
ferrous  sulphate  ;  his  analyses  of  the  products  show  that  Williamson's 
formulae  are  correct  expressions  of  their  composition. 

55.  "  Phlorizin."     By  Professor  E.  H.  Rennie,  D.Sc. 

The  author  has  endeavoured  by  a  re-examination  of  phlorizin  to 
decide  as  to  the  correctness  or  otherwise  of  the  usual  formula,  and 
also  to  ascertain  whether  the  sugar  yielded  by  it  on  hydrolysis  is 
really  dextrose  or  not.  He  shows  by  analyses  and  by  a  quantitative 
examination  of  the  decomposition  by  dilute  sulphuric  acid  that  the 
usually  accepted  formula  and  equation  correctly  describe  the  compo- 
sition and  hydrolysis  of  phlorizin.  The  sugar  obtained  from  it  melted 
at  85—86° ;  its  molecular  rotatory  power  was  [«]d  =  57-9" ;  and  it 
gave  with  phenvlhydrazine  hydrochloride  a  yellow  crystalline  precipi- 
tate melting  at'204— 205°  :  there  can  be  little  doubt,  therefore,  that 
it  is  ordinary  dextrose. 

56.  "  Further  Xotes  on  the  Chemical  Action  of  Bacterium  aceti." 
By  Adrian  J.  Brown. 

The  author  has  continued  his  studies  on  the  oxidising  actions  of 
B.  aceti,  and   states   that  although   mannitol  has  been  shown   to  be 


87 


easily  converted  into  l^vulose  by  the  organism,  its  isomeride,  dulcitol 
is  not  acted  upon.  ' 

The  dihydric  alcohol,  glycol,  is  oxidised  into  glycollic  acid  no  other 
product  being  formed.  The  action  is  carried  on  mnch  further  when 
calcic  carbonate  is  present  to  neutralise  the  acid  as  it  is  formed 

The  trihydric  alcohol,  glycerol,  is  found  to   be  completely  decom 
posed  into  carbon   dioxide  and  water,  the  only  other  product  formed 
being  a  very  small  amount  of  an  acid  the  identity  of  which  could  not 
be  determined.     Glycerol  appears  to  encourage  the  growth  of  B  aceti 
more  than  any  other  substance  with  which  the  author  has  exneri 
mented.  ^ 

The  tetrahydric  alcohol,  erythrol,  resists  the  action  of  the  organism 
Attention  IS  called  to  the  fact  that  erythrol  and  methvlic  alcohol  are 
both  acted  on  by  oxygen  in  presence  of  platinum- black,  but  escape 
oxidation  when  placed  under  the  influence  of  B.  aceti;  it  is  also  shown 
that  when  the  same  substance  is  submitted  to  oxidation  in  the  two 
ways  the  products  are  generally  dissimilar,  as  in  the  cases  of  mannitol 
and  dextrose.  It  is  therefore  considered  that  although  the  products 
of  the  actions  which  occur  in  presence  of  both  platinum-black  and 
;.-T!1  ^^^  ^''^''^^'^^  i^  «^e  ^a.'Se  of  ethylic  alcohol  the  manner  in 
which  the  oxidation  is  efPected,  contrary  to  the  usual  idea,  is  probably 
quite  different.  •' 

Mannitol  has  been  prepared  by  the  author  from  pure  dextrose  by 
the  action  of  sodium  amalgam.  On  submitting  this  to  the  action  of 
H.  aceh  it  was  converted  into  Ijevulose,  thus  completing  the  conver 
sion  of  dextrose  into  la^vulose.  As  the  melting  point  and  crystalline 
form  of  mannitol  from  dextrose  are  similar  to  those  of  mannitol  from 
tnanna,  there  can  be  little  doubt  that  the  two  mannltols  are  identical. 

57.  "Xote  on   the  Cellulose  formed    hj  Bacterium  xylinuvi."      Bv 
i-dnan  J.  Brown.  ^ 

■tJ^rf  !^  '^'''^':^  '""  ^  P'''''^°"'  P^P""  <^^^^"^-  ^^'^^  Trans.,  1886 
W2),  that  the  acetic  ferment  B.  ^ylinnm  is  able  to  convert  l^vu' 
ose  into  cellulose.  On  treating  this  cellulose  with  strong  sulphuric 
«id,  It  IS  found  to  be  converted  into  a  dextrorotary  sugar,  and  in  this 
espect  to  resemble  ordinary  cellulose. 

58.  "The  Oxidation  of  Ethyl  Alcohol  in  the  Presence  of  Turpen- 
mne.       By  C.  E.  Steedman,  WiUiamstown,  Victoria. 

The  author  finds  that  dilute  ethyl  alcohol  in  the  presence  of  air  and 

ixpentxne  becomes  oxidised  to  acetic   acid.      The   experiment  was 

-lade  by  placing  m   a  clear  glass  16-oz.  bottle  a  mixture   of  2  drams 

■  alcohol,  1  dram  of  turpentine,  and  1  oz.  of  water;    the  bottle  was 
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securely  corked  and  left  exposed  to  a  varying  temperature  averagin. 
about  80°  F.  for  three  months ;  at  the  end  of  that  time  the  liquid  wa> 
strongly  acid  from  the  presence  of  acetic  acid. 

One  curious  fact  appears  to  have  light  thrown  upon  it  by  this 
observation.  Mr.  McAlpine,  Pi'ofessor  of  Biology  at  Ormond  College, 
Melbourne  University,  has  a  method  of  preserving  biological  speci- 
mens by  abstracting  their  moisture  with  alcohol  after  hardening  in 
cliromic  acid,  and  then  placing  the  specimen  in  turpentine  for  some 
time ;  great  discrepancies  arise,  however,  according  as  the  alcohol  is 
allowed  or  not  to  evaporate  from  the  specimen  before  dipping  it  into 
turpentine. 


At  the  next  Meeting  on  June  IGth  there  will  be  a  ballot  for  tl>' 
election  of  Fellows,  and  the  following  Papers  will  be  read  : — 

"  The  Thermal  Constants  of  a  Liquid  Mixtui'e."  By  Professor 
Ramsay  and  Dr.  S.  Young. 

"  Derivatives  of  Hydrindonaphthene  and  TetrahydronapMhalene."' 
By  W.  H.  Perkin,  jun. 

"  The  Formation  of  Closed  Carbon-chains."  By  F.  S.  Kipping, 
B.Sc,  Ph.D.,  and  W.  H.  Perkin,  jun. 

"  The  Action  of  Ethylene  Bromide  on  Ethylic  Acetoacetate."  By 
P.  C.  Freer,  Ph.D.,  and  W.  H.  Perkin,  jun. 

"Derivatives  of  Pentamethylene."  By  H.  E.  Colman,  B.Sc,  and 
W.  H.  Perkin,  jun. 

''  Derivatives  of  Hexamethylene."  By  P.  C.  Freer,  Ph.D.,  and 
W.  H.  Perkin,  jun. 

"  An  Attempt  to  Synthesise  a  Ring  containing  Seven  Carbon- 
atoms."     B3-  the  same. 

"  Researches  on  the  Laws  of  Substitution  in  the  Naphthalene 
Series."     By  Dr.  Armstrong. 
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Juue  16tli,  1887.     Mr.  William  Crookes,  F.R.S.,  President,  in  the 

Chair. 

Mr.  "William  Henry  Coates  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
George  Carrington,  B,A.,  Missenden  Abbey,  Great  Missenden,  Bucks  ; 
Toshimosa  Koga,  Imperial  Mint,  Osaka,  Japan ;  William  Henry 
Richardson,  Dudley ;  Arthur  Walley  Warrington,  Hinglefield,  Dingle 
Lane,  Liverpool. 

The  following  were  elected  Fellows  of  the  Society : — 

Messrs.  Hugh  Barclay,  William  Bott,  L.  C.  Daniell,  Ernest  Francis 
Ehrhardt,  William  Nathaniel  Evans,  Frederick  William  Freeman, 
Edward  Day  Gravill,  Herbert  James  Gover,  John  Edward  Green, 
Richard  Nelson  Jones,  M.R.C.S.,  Kbasberas  B.  Jodhara,  J.  M.  Hava- 
nagh,  AVilliam  Marshall,  Henry  Hewetson  McMinnes,  Fred.  Lawrence 
Overend,  B.A.,  J.  Stanley  Phillips,  John  T.  Sheard,  Walter  Shelley 
Spencer,  Charles  Ernest  Stedman,  Henry  Livingstone  Sulman,  Frank 
Traphagen,  Ph.D.,  Frederick  Percy  Watson,  and  John  William 
Toung,  B.A. 

The  President  announced  that  the  following  Address  had  been 
presented  to  Her  Majesty  : — 

TO  THE  QUEEN'S  MOST  EXCELLENT  ]\IAJESTT. 

Mat  it  please  Tour  Majesty, 

On   the   happy    completion   of    the   fiftieth   year   of    your   Most 
Gracious  Majesty's  reign  we,  the  President,   Council,   and  Fellows 
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of  the  Chemical  Society,  established  in  1841  and  incorporated  nnder 
a  Charter  granted  in  the  12th  year  of  your  Majesty's  reign,  desire  to 
present  to  your  Majesty  our  sincere  congratulations  and  to  express 
oar  loyal  devotion  to  your  August  Person  and  to  your  Throne. 

We  humbly  submit,  amidst  the  general  rejoicing,  that  we  have 
special  reason  to  rejoice  in  the  growth  of  Science,  and  particularly 
of  Chemical  Science,  which  characterises  your  Majesty's  wise  and 
beneficent  reign.  If  it  be  borne  in  mind  to  what  an  extent  the 
applications  of  Chemistry  are  now  essential  to  the  prosperity  and  the 
security  of  your  Majesty's  Empire,  this  development  assumes  a  truly 
national  importance. 

Chemistry  is  of  no  nationality,  yet  the  names  of  Black,  Cavendish, 
Dalton,  Davy,  Faraday,  and  Graham  fully  testify  to  the  vigour  of  its 
growth  on  British  soil.  From  a  variety  of  causes,  however,  its  culti- 
vation in  this  country  during  the  second  quarter  of  the  century 
seemed  to  be  falling  into  neglect,  and  it  is  to  His  Royal  Highness  the 
late  Prince  Consort  that  the  nation  is  very  largely  indebted  for  it.s 
revival. 

The  turning  point  in  the  history  of  Chemical  Science  in  youi- 
Majesty's  Dominions  was  the  foundation  of  the  Royal  College  of 
Chemistry  in  the  year  1845.  To  the  success  of  this  College  the 
Prince  Consort  contributed,  not  merely  by  his  personal  munificence 
and  by  consenting  to  become  its  first  President,  but  more  particularly 
by  using  his  influence  to  overcome  the  obstacles  in  the  way  of  the 
appointment  of  its  first  Professor. 

The  result  cannot  be  exaggerated ;  indeed,  a  majority  of  British 
Chemists  of  the  younger  generation  are  directly  or  indirectly  the 
pupils  of  that  College,  while  the  discoveries  in  Chemical  Science  of 
its  Students  may  well  rank  amongst  the  most  brilliant  achievements 
of  your  Majesty's  reign. 

If  Chemical  Science  in  this  country  is  no  longer  ignored,  but  is 
recognised  as  essential  to  national  prosperity,  if  Chemistry  has  won 
its  rightful  place  in  the  curriculum  of  the  higher  education,  and  if 
laboratories  properly  organised  for  the  conduct  of  this  intellectual 
discipline  are  to  be  found  in  British  Universities,  Colleges,  and 
Schools,  these  happy  changes  are  mainly  due  to  the  exertions  and 
influence  of  the  late  Prince  Consort  and  to  the  impulse  given  by  the 
Royal  College  of  Chemistry  in  response  to  his  encouragment.  The 
Prince  Consort's  enlightened  zeal  in  the  furtherance  and  development 
of  Science  in  the  country  of  his  adoption  is  universally  recognised, 
and  we  rejoice  to  find,  that  His  Royal  Highness  the  Prince  of  Wales 
treads  in  the  footsteps  of  his  illustrious  Father. 

It  is  our  most  earnest  prayer  that  your  Most   Gracious  Majesty 
may  long  be  spared   to  reign   over  a  happy,  loyal,  prosperous,  and 


91 

united  empire,  and  that  your  Majesty's  enlightened   and  beneficent 
example  may  steadily  be  followed  and  held  in  grateful  remembrance. 
We  remain,  with  profound  respect, 

Your  Majesty's  Most  Faithful  Servants. 


The  following  Papers  were  read : — 

59.  "A  Stndy  of  the  Thermal  Properties  of  a  Mixture  of  Ethyl 
Alcohol  and  Ethyl  Oxide."  By  William  Ramsay,  Ph.D.,  and  Sydney 
Young,  D.Sc. 

The  authors  have  previously  shown  that  for  both  the  gaseous  and 
the  liquid  states,  the  relation  of  pressures  to  temperatures  at  constant 
volume  may  in  the  case  of  methyl  and  ethyl  alcohols,  ethyl  oxide 
and  carbon  dioxide,  and  presumably  in  the  case  of  all  stable  liquids,  be 
expressed  by  the  formula p  =  bt  —  a;  i.e.,  the  isochoric  lines,  or  lines 
of  equal  volume,  for  unit  mass  of  the  substance,  are  straight  wlu  n 
mapped  against  pressures  as  ordinates  and  temperatures  as  abscissae. 
They  also  showed  that  in  the  case  of  the  two  dissociating  substances, 
acetic  acid  and  nitric  peroxide,  such  isochoric  lines  are  not  sti'aight, 
but  are,  at  large  volumes,  tangential  to  the  theoretical  isochoric  lines 
of  minimum  density  at  higher  temperatures,  and  at  lower  tempera- 
tures probably  tangential  to  thetheoi-etical  isochoric  lines  of  maximum 
density.  A  comparison  of  the  behaviour  of  such  stable  and  dis- 
sociable substances  has  shown  the  effect  of  chemical  union  on  the 
relations  of  pressure,  temperature  and  volume.  But  the  mixture  of 
two  liquids,  such  as  alcohol  and  water,  is  known  frequently  to  be 
accompanied  by  contraction  and  by  evolution  of  heat.  It  therefore 
appeared  of  interest  to  thoroughly  investigate  the  behaviour  of  such 
a  mixture  in  order  to  throw  light  on  the  nature  of  this  attraction. 

Experiments  were  therefore  made  with  a  view  to  determining  the 
relations  of  volume,  pressure  and  tempei'ature  between  wide  limits 
with  a  mixture  of  alcohol  and  ether,  of  which,  individually,  the 
constants  have  already  been  obtained. 

The  most  striking  conclusions  are  (1)  the  dependence  of  pressure 
during  condensation  on  volume,  so  that  the  vapour-pressures  are 
represented  not  by  a  line  but  by  a  band  ;  (2)  the  curvature  of  the 
isochoric  lines  at  temperatures  and  pressures  near  the  condensing 
points  of  the  mixture ;  (3)  the  great  alteration  of  volume  under 
certain  conditions  on  mixing  the  two  bodies,  amounting,  on  the  one 

1 1  hand,  in  some  circumstances  to  a  contraction  of  4  per  cent.,  and  in 

\   others  to  an  expansion  of  115  per  cent. 
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Discussion. 

Professor  Dewae  said  that  in  dealing  with  the  historical  pai-t  of 
the  subject  the  authors  of  the  paper  had  in  his  opinion  omitted  to 
do  full  justice  to  the  work  of  Amagat  and  other  investigators.  A 
short  time  ago,  Messrs.  Ramsay  and  Young  had  communicated  a  paper 
to  the  Royal  Society,  entitled  "A  Preliminary  Note  on  the  Continuity 
of  the  Liquid  and  Gaseous  States  of  Matter,"  which  had  been 
referred  to  that  evening,  purporting  to  contain  a  discovery  which  was 
nothing  more  than  a  simple  elementary  deduction  from  Van  der 
Waals'  formulae  representing  the  continuity  of  the  gaseous  and  liquid 
states  of  matter.  The  Van  der  Waals  formula  had  been  improved 
upon  by  Clausius  ;  in  its  original  form,  however,  it  was  still  sufficient 
to  account  for  Andrew's  isothermal  law  and  Amagat's  law  of  the 
limiting  volume  of  a  gas  under  high  pressure :  two  of  the  most 
important  experimental  deductions  from  a  vast  number  of  observa- 
tions. Professor  Amagat  in  continuing  his  work  had  discarded  all 
antecedent  theoretical  views,  and  had  confined  his  attention  to  the 
approximate  laws  he  could  deduce  from  the  experimental  facts.  He 
had  long  ago  given  the  equation  that  Messrs.  Ramsay  and  Young 
evidently  thought  important  enough  to  embody  in  the  form  of  a  paper. 
In  dealing  with  this  subject  the  mass  of  calculations  made  by  the 
authors  may  satisfy  some  views,  but  real  progress  in  this  department 
of  physico-chemical  inquiry  can  only  be  made  by  reaching  greater 
accui'acy  in  the  measui'cments ;  always  assuming  that  the  substances 
examined  are  pure.  Endless  repetitions  of  details  can  only  cumber 
the  ground,  not  clear  it. 

The  experiments  on  the  critical  volume  of  PH4CI,  to  which  Dr. 
Young  referred,  were  in  reality  made  by  a  pupil  of  the  speaker 
(Mr.  Skinner),  and  had  already  been  published. 

Dr.  You>*G,  in  reply,  said  that  the  work  of  Amagat  and  otLers  was 
referred  to  in  the  paper,  but  owing  to  the  short  time  at  his  disposal 
he  had  been  unable  to  do  full  justice  to  the  history  of  the  subject 
that  evening.  Although  Van  der  Waals'  formula  could  be  converted 
into  theirs,  the  converse  was  not  the  case ;  moreover,  Van  der  Waals' 
formula  did  not  represent  the  facts. 

60.  "Derivatives  of  Hydrindonaphthene  and  Tetrahydronaphtha- 
lene."     By  W.  H.  Perkin,  Jun.,  Ph.D. 

The  author  describes  experiments  which  have  enabled  him  to 
prepare  from  or^/ioxyleue  derivatives  of  the  closed  chain  hydro- 
carbons 

CeH,<g^=>CH,   and    C6H,<g^^;'gg> 

Hjdrindonaphthene.  Tetrahydrouaphthalene. 
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Hydrindonaplithenedicarboxylic  acid  was  obtained  from  the  etliylic 
salt  formed  by  the  actiou  of  the  dibroniide,  C6H4(CH2Br)2 — prepared 
by  heating  orthoxylene  with  bromine  at  125° — on  the  disodium- 
derivative  of  ethylic  malonate,  CNa2(COOEt)2 ;  when  heated  at  200°, 
this  acid  is  resolved  into  carbon  dioxide  and  hydrindonaphthene- 
carboxylic  acid. 

Tetrahydronaphthalene-derivatives  were  obtained  in  two  ways : 
1.  By  the  action  of  orthoxylylene  dibromide  on  the  disodium-deriva- 

tive  of  ethylic  acetylenetetracarboxylate,  ptx  /ftr)r)Ff"(^'  ^^^  ^~^  ^^ 
the  end  result  of  the  following  series  of  changes — ethylic  sodio- 
monochloromalonate,  CNaCl(C00Et)2,  having  been  submitted  to 
the  action  of  orthoxylj-lene  dibromide;  the  resulting  compound, 
C6H4[CH2*CCl(COOEt)j]2,  was  digested  with  zinc-dust  and  acetic  acid, 
and  the  chlorine  having  been  displaced  by  hydrogen,  the  product  was 

,  ,    .  ^     ^,       ,.     ,.        n     ■     ,•        ^TT   rCH2-CNa-(COOEt)2 
converted  into  the    disodium-derivative,  ^^etli  s  pxr  .pv-.  ,)pqqt7'j.\  > 

which  on  treatment  with  iodine  gave  the  theoretical  amount  of  tetra- 
hydronaphthalenetetracarboxylate.  On  heating  the  tetracarboxylic 
acid  at  200",  it  is  resolved  into  CO2,  water,  and  the  anhydride  of  tetra-. 
hydronaphthalenedicarboxylic  acid;  on  dry  distillation  of  tlie  silver 
salt  of  this  latter  acid,  naphthalene  is  produced  together  with  the 
anhydride  of  tetrahydronaphthalenedicarboxylic  acid,  silver,  CO2, 
and  water. 


61.  "  The  Synthetical  Formation  of  Closed  Carbon  Chains  in  the 
Aromatic  Series."     By  F.  S.  Kipping,  B.Sc,  Ph.D. 

The  author  describes  experiments  which  were  instituted  with  the 
object  of  ascertaining  whether  it  would  be  possible,  by  substituting 
meta-  and  para-xyleue  for  ortho-xylene,  to  obtain  isomeric  tetrahydro- 
naphthalene-derivatives  of  the  formulse — 

.  /^CH,-CH-COQH 

,/^-CH2-CH-C00H  r\ 

I  and 


V^CH2-CH-C00H  \/^CH2-CH-C00H 

The  method  of  procedure  was  the  same  as  that  described  in  the  pre- 
vious paper.  Meta-  and  para-xylylene  dibromides  were  each  treated 
with  ethylic  sodiochloromalonate,  the  product  was  reduced  with  zinc- 
dust  and  acetic  acid,  and  the  reduction  product  was  converted  into 
the  sodium-derivative,  which  was  treated  with  bromine. 

The  reaction  appeared  to  take  place  with  perfect  regularity,  sodium 
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bromide  separating  ;  but  on  examination  it  was  fonnd  tbat  the  greater 
part  of  the  product  consisted  of  the  unchanged  substance,  and  no 
new  closed  chain  compound  could  be  detected.  It  is  difficult  to 
understand  what  really  takes  place  in  these  reactions,  or  what  the 
precise  action  of  the  bromine  on  the  sodium  compound  is. 


Discussion. 

Dr.  Miller  thought  that  since  the  authors  had  not  vet  proved  even 

the  possible  existence  of  rings  consisting  of   7  and  8  carbon  atoms, 

the  experiments  quoted  by  them  could  not  be  considered  as  proof  tbat 

ring-formation  from  two  side-chains  attached  to  a  benzene  nucleus 

depends  solely  on  positinn.    The  chain  of  6  carbon  atoms  in  the  ortho- 

A    n  XX  /CH..-CXa(COOEt)o       .   ,  ,   ,  ...        .  .. 

compound,  CeHi-c^,,^  ./-i>-  fpoopt^  '  ^^S^^^  "^  expected  to  yield  a 

ring  composed  of  6  carbon  atoms,  because  such  rings  are  not  only 
possible  but  possess  very  great  stability.  There  is,  however,  nothing 
surprising  in  the  fact  that  the  chains  of  7  and  8  carbon  atoms  in 
the  corresponding  meta-  and  para-compounds  do  not  yield  corre- 
sponding rings,  especially  when  considered  in  conjunction  with  Dr. 
Perkin's  other  unsuccessful  attempt  to  produce  a  ring  containing 
7  atoms  of  carbon.  The  well-known  property  possessed  by  so  many 
ortho-derivatives  of  readily  yielding  auhydro-  and  other  ring-deriva- 
tives is  without  doubt  a  function  of  the  1  :  2  position,  but  whether 
this  is  so  in  the  case  of  the  above-mentioned  compound  cannot  be 
regarded  as  proved. 

Indeed  it  is  conceivable  that  the  length  of  the  side-chains  may  be 
an  important  factor  in  determining  the  condensation.  It  would  be 
interesting  to  ascertain  whether  an  orfAo-derivative  of  similar  con- 
stitution to  the  above,  but  containing  an  additional  atom  of  carbon 
in  each  side-chain,  would  also  yield  a  ring-derivative  ;  if  not,  it  would 
be  an  argument  that  I'ing  formation  depends  on  length  of  chain  as 
well  as  position. 

Dr.  KiPPiXG  said,  in  replv,  that  he  had  anticipated  the  objection 
raised  to  the  theoretical  conclusions  he  had  deduced  from  his  experi- 
ments. He  had,  therefore,  tried  a  number  of  experiments  on  the 
action  of  metaxyl}'lene  bromide  on  the  sodium-derivative  of  ethylic 
malonate.  If  a  reaction  analogous  to  that  which  resulted  in  the  forma- 
tion of  hydrindonaphthene-derivatives  from  orthoxylylene  bromide 
were  to  take  place,  a  compound  should  have  been  formed  containing 
a  ring  consisting  of  six  carbon-atoms,  in  which,  however,  the  junction 
was  effected  to  carbon-atoms  in  the  meta-position.  In  no  case,  how- 
ever, could  such  a  substance  be  obtained.  It,  therefore,  appeared  to 
him  that  the  main  reason  why  ring  formation  did  not  take  place  when 
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meta-  and  para-derivatives  of  benzene  were  used,  was  tliat  the  side- 
chains  were  not  in  a  suitable  position. 

62.  "  The  Prodact  of  the  Action  of  Ethylene  Bromide  on  Ethylic 
Acetosodacetate."  By  P.  C.  Freer,  Ph.D.,  and  "VY,  H.  Perkin,  Jun., 
Ph.D. 

The  compound  formerly  described  by  W.  H.  Perkin,  Jun.,  as 
ethylic  acetyltetramethylenecar  boxy  late  having  been  proved  to  con- 
tain a  carbon-oxygen-ring,  being  an  anhydride  of  a  carboxylate  of 
acetobutylic  alcohol,  it  was  thought  advisable  to  examine  the  product 
of  the  action  of  ethylene  bi'omide  on  ethylic  acetosodacetate,  in  oi-der 
to  finally  settle  the  nature  of  the  compound  known  as  ethylic  acetyl- 
trimethylene  carboxylate.  Ethylene  bromide  interacts  with  ethylic 
acetosodacetate,  forming  a  compound,  C8H12O3,  to  which  the  following 
formulfie  are  applicable  : — 

Ac  CH3.  ^/Ac  H,C         C-CH, 


^^^•^^•^^tcOOEt        CH2>^lC00Et 


HoC C-COOEt 


That  the  first  is  inapplicable  has  been  shown  in  a  previous  publica- 
tion ;  farther  experiments  show  that  the  product  is  to  be  regarded  as 
a  mixture  of  the  compounds  represented  by  the  latter  two  formulse. 
That  this  is  the  case  is  proved  by  the  decomposition  of  the  acid 
obtained  from  the  ethereal  salt ;  if  this  be  distilled,  CO2  is  given  off, 
and  an  oil  passes  over,  separable  into  two  substances,  one  boiling 
at  112°,  which  is  insoluble  in  water,  even  after  standing  for  weeks  ; 
the  other  boiling  20°  lower,  which  gradually  dissolves  in  watei-, 
forming  acetopropylic  alcohol.  It  is  therefore  safe  to  regard  the 
ethereal  salt  C8H12O3  as  a  mixture  of  ethylic  acetyltrimethylenecarb- 
oxylate  with  a  compound  which  it  is  proposed  to  call  ethylic  mdliyl- 
deliydropentcmecarboxylate. 

The  acids  obtained  on  hydrolysing  the  ethereal  salt  just  referred  to 
are  decomposed  on  boiling  with  water  into  CO2  and  acetopropylic 
alcohol.  This  reaction  is  in  entire  accordance  with  the  character  of 
the  trimethylene-ring,  as  shown  in  the  change  of  trimethylenedicarb- 
oxylate  into  carbobutyrolactone. 

The  ether  CgHiaOs  readily  combines  with  hydrogen  bromide,  form- 
ing ethylic  w-broniethylacetoacetate,  a  change  which  is  likewise  in 
accordance  with  the  behaviour  of  the  other  trimethylene  compounds. 

If  tliis  latter  compound  be  boiled  for  some  hours  with  dilute  muri- 
atic acid,  it  is  quantitatively  converted  into  alcohol,  CO2,  HBr,  and 
acetopropylic  alcohol.  Acetopropylic  alcohol  is  easily  reduced  by 
sodium  amalgam,  being  converted  into  7-pentylene  glycol. 
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63.  "  Derivatives  of  Pcntaractliylene."  Bj  H.  G-.  Colman,  B.Sc, 
and  W.  H.  Perkin,  Jan.,  Ph.D. 

7-Pentylene  glycol,  CH3-CH-(OH)-CH2-CHo-CH2(OH),  is  converted 
by  tlie  action  of  HBr  into  the  corresponding  7-pentylene  dibromide, 
CH:,-CHBrCH,-CH.-CH,Br. 

When  this  bromide  is  mixed  with  ethylic  sodiomalonate  in  alcoholic 
solution  the  following  reaction  takes  place  : — 

2CHXa(C0oEt),  +  CH3-CHBr-CH,-CHo-CH,Br  = 

CH2*CH'CH3  p^  -p.. 

CH/  I  +  CH,<^^-'^;  +  2NaBr. 

^CHj-CCCO.Et)^  ^^'^^ 

Ethj'lic  methylpentamethylenedicarboxylate  is  a  pleasant-smelling 
oil,  b.  p.  243 — 244°.  The  corresponding  acid  is  crystalline,  and  melts 
at  173 — 175^,  decomposing  into  CO2  and  methylpentamethylene- 
monocarboxylic  acid.  The  latter  is  a  coloui-less  liquid  which  boils 
at  220° ;  it  possesses  a  penetrating  smell  similar  to  that  of  butyric 
acid. 


64.  "The  Synthesis  of  Hexamethylene-derivatives."  By  P.  C. 
Freer,  Ph.D.,  and  W.  H.  Perkin,  Jiiu.,  Ph.D. 

Hitherto  all  attempts  to  synthesise  hexamethylene-derivatives  have 
been  unsuccessful  owing  to  the  impossibility  of  obtaining  a  penta- 
methylene  dibromide  of  the  formula  CHjBr-CHo'CHj'CH/CHBr,  which 
could  be  submitted  to  the  action  of  ethylic  sodiomalonate.  The 
authors  have,  however,  succeeded  in  preparing  a  homologue  of  the 
desired  bromide  from  acetobutylic  alcohol,  Ac'CHo'CHi-CHo'CHoOH. 
This  alcohol  is  readily  reduced  to  c-hexylene  glycol  by  means  of 
sodium  amalgam,  as  Lipp  has  shown.  This  glycol  is  completely  con- 
verted by  treatment  with  hydrogen  bromide  into  c-hexylene  dibromide, 
CH3-CHBr-CH,-CH.-CH,-CH,Br,  which  interacts  with  ethylic  sodio- 
malonate, forming  ethylic  methylhexamethylenedicarboxylate, 

CH3-CH-CH,-CH,-CH2-CHo-C(COOEt)2. 
I I 


60.  "  An  Attempt  to  Synthesise  Heptamefchylene-derivatives."  By 
P.  C.  Freer,  Ph.D.,  and  W.  H.  Perkin,  Jun.,  Ph.D. 

If  c-hexylene  dibromide,  CH3-CHBr-(CH,)3-CH2Br,  be  treated  with 
two  molecular  proportions  of  ethylic  sodiomalonate,  the  tetracarbo- 
xylate,  (COOEt)oCH-CH(CH3)-(CH,VCH(COOEt)2,  is  produced.  It 
appeared  probable  that  if  the  disodium-derivative  of  this  compound 


97 

were  treated  witli  bromine  a  closed  cliain  heptamethylene-derivatlve 
would  result.  This,  Lowever,  was  found  not  to  be  the  case,  the  action 
taking  place  in  some  other  manner  not  jet  made  out. 

Discussion. 

Dr.  Armstrong  said  that  the  problem  which  Dr.  Perkln  and  his 
associates  were  endeavouring  to  solve  was  one  of  great  theoretical 
importance.  In  representing  the  compounds  which  had  been  described 
as  derivatives  of  closed-chain  hydrocarbons,  they  were  undoubtedly 
formulating  what  would  appear  to  be  the  simplest  interpretation  of 
the  synthetical  methods  adopted  ;  but  there  was  Httle  independent 
conclusive  evidence  to  support  their  view.  In  several  respects  the 
behaviour  of  the  compounds  was  by  no  means  that  of  closed-chain 
derivatives  ;  thus  it  was  remarkable  that  the  trimethylene-ring  should 
be  easily  split  by  hydrogen  bromide  and  by  water,  but  not  by  bromine. 
If,  however,  a  closed  carbon  chain  could  be  split  by  such  means,  the 
conditions  realised  in  the  case  of  the  trimethylene-compound  described 
by  Freer  and  Perkin  were  certainly  those  which  would  tend  most  to 
favour  such  a  change.  In  illustration  of  the  difficulty  of  determining 
whether  a  compound  was  saturated,  the  speaker  referred  to  xeronic 
acid,  which  Fittig  had  represented  as  the  derivative  of  a  closed  chain 
of  4  carbon-atoms,  but  which  has  recently  been  proved  to  be  a 
diethylfumaric  acid.  Assuming  that  the  compounds  described  were 
closed-chain  derivatives,  the  failure  to  obtain  a  heptamethylene- 
derivative  gave  weight  to  Dr.  Miller's  objection  to  Dr.  Kipping's  argu- 
ment, and  justified  the  conclusion  that  the  number  of  carbon-atoms 
as  well  as  position  had  to  be  taken  into  account. 

Dr.  Japp  referred  to  the  hydrocarbon  prepared  by  Burton  and 
himself  from  anhydracetonebenzil  (^Chetn.  Soc.  Trans.,  1887,  423)  ;  it 
is  highly  probable  that  this  is  a  tetra-  or  penta-methylene-derivative, 
and  it  is  noteworthy  that  it  does  not  undei'go  any  change  if  heated 
■with  iodhydric  acid  and  phosphorus  at  150°. 


66.  "  The  Composition  of  Shale-spirit."  By  A.  K.  Miller,  Ph.D., 
and  T.  Baker,  B.Sc. 

The  authors  have  sought  to  determine  (a)  whether  shale-spirit 
contains  any  higher  defines  than  those  found  in  the  liquid  mixture  of 
hydrocarbons  from  oil-gas,  and  (h)  the  constitution  of  the  olefines, 
Armstrong  and  Miller  having  shown  that  heptylene  was  the  highest 
hydrocarbon  of  the  C„H2»  series  present  in  oil-gas  products,  and  that 
all  the  olefines  from  oil- gas  possess  a  normal  constitution. 

The  shale-spirit  was  fractionally  distilled,  and  the  three  fractions 
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boiling  respectively  at  140—145°,  120—125°,  and  75—85°,  were 
examined  by  the  method  described  by  Armstrong  and  Miller  (Chern. 
Soc.  Irans.,  1886,  74).  Each  fraction  was  found  to  consist  of  paraffin 
to  the  extent  of  about  50  per  cent.,  the  remainder  being  partly 
olefine  and  partly  less  unsaturated  hydrocarbons  of  unknown  con- 
stitution. The  bromine  addition-compounds  of  the  latter  are  to  a 
large  extent  decomposed  by  distillation  in  a  current  of  steam,  yielding 
tarry  products,  whilst  the  olefine  bromides  distil  over  unchanged. 
After  distilling  the  bromides  under  reduced  pressure,  the  olefines 
were  recovered  by  the  zinc-copper  couple  ;  they  were  then  fractioned  ; 
and  finally  the  fatty  acids  produced  by  their  oxidation  with  potassium 
permanganate  were  examined. 

The  results  obtained  show  that  not  only  the  lower  olefines,  but 
also  octylene  and  nonylene  are  present  in  shale-spirit.  The  nonyl- 
ene  was  readily  obtained  in  a  state  of  comparative  purity,  and  its 
oxidation-products  indicated  it  to  be  the  pure  normal  olefine,  heptyl- 
ethylene.  The  lower  olefines  were,  however,  more  difficult  to  purify, 
and  gave  a  more  complex  mixture  of  oxidation-products.  The  octyl- 
ene fraction  (b.  p.  120 — 122°),  for  instance,  gave  both  heptylic  and 
caproic  acids  (the  latter  in  larger  quantity),  together  with  acetic  and 
formic  acids ;  and  in  the  same  way  the  hexylene  fraction  (65 — 70°) 
was  found  to  yield  more  butyric  than  valeric  acid,  these  being  also 
accompanied  by  formic  and  acetic  acids.  In  the  same  way  as  the  pro- 
duction of  heptylic  and  formic  acids  indicates  the  presence  of  normal 
octylene,  the  formation  of  caproic  and  acetic  acids  might  be  regarded 
as  evidence  that  an  isomeric  octylene  is  also  present;  but  this  is  not 
necessarily  the  case,  as  acetic  acid  appears  to  be  a  constant  product 
of  the  oxidation  of  normal  olefines  :  so  that  no  definite  conclusion  can 
be  drawn  from  its  presence,  especially  as  it  is  produced  to  a  relatively 
small  extent ;  in  fact,  the  authors  consider  that  the  caproic  acid  pro- 
bably owes  its  origin  to  the  presence  of  heptylene  in  the  octylene, 
the  separation  of  the  lower  olefines  by  fi^actional  distillation  being 
accomplished  with  difficulty  unless  very  large  quantities  of  material 
are  dealt  with. 

It  is  noteworthy  that  whereas  in  the  manufacture  of  oil-gas  the 
paraffins  are  all  but  destroyed  and  no  olefine  higher  than  heptylene 
is  obtained,  shale-spirit,  which  is  produced  by  the  decomposition  of 
paraffins  at  a  much  lower  temperature,  is  rich  in  paraffins  and  higher 
olefines. 

67.  "  The  Magnetic  Rotatory  Power  of  the  Ethyl  Salts  of  Maleic 
and  Citraconic  Acids  and  their  Isomers."  By  W.  H.  Perkin,  Ph.D., 
E.R.S. 

The  result  of  the  examination  of  the  ethylic  salts  of  maleic,  citra- 
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eonic  and  itaconic  acids  show  that  in  the  magnetic  field  they  affect 
polarised  light  like  most  substances  of  the  kind  differing  by  211  from 
normal  saturated  compounds. 

The  author  has  already  shown  (Chem.  Soc.  Trans.,  1884,  561)  that 
such  unsaturated  compounds  have  a  greater  molecular  rotatory  power 
than  saturated  compounds  to  the  extent  of  a  little  more  or  less  than 
1*0 ;  thus,  the  value  for  allyl  is  about  0-914  higher  than  that  of 
propyl,  and  the  value  for  oleic  compounds  is  about  1-112  higher  than 
that  for  corresponding  saturated  compounds.  In  the  case  of  the 
acids  under  consideration  the  increase  is  a  little  higher  still,  as  the 
following  comparisons  show  :  — 


Ethylic  maleate 9-647 

„        succinate. .  . .      8-380 


Difference 1'267 


Ethylic  itaconate 10-630 

,,         methylsucci- 

nate 9-347 


Difference 1-283 


Ethylic  citraconate 10-499 

,,        methylsuccinate     9-347 


Difference. 
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The  small  difference  between  the  molecular  I'otatory  power  of  the 
itaconic  and  citraconic  salts  is  undoubtedly  due  to  the  structure  of 
the  compounds  being  somewhat  dissimilar. 

The  fumaric  and  mesacouic  compounds  afford  very  considerably 
higher  values,  thus: — • 


Ethylic  f umarate    . 
„        succinate    . 

10-119 

8-380 

Ethylic  mesaconate  . 
„        methylsucci- 
nate    .... 

Difference     .... 

11-269 
9-347 

Difference  .... 

1-739 

1-922 

Prom  these  results,  maleic,  citraconic  and  itaconic  acids  may  be 
regarded  as  ordinary  unsaturated  compounds  related  to  succinic  and 
methyisuccinic  in  a  similar  way  that  a-ci-otonic  and  oleic  acids  are 
related  to  butyric  and  stearic  acids.  Fumaric  and  mesacouic  acids 
belong  to  a  different  class  of  compounds.  The  interpretation  to  be 
given  to  the  very  high  molecular  rotatory  powers  of  tliese  compounds 
is  not  at  present  evident.  The  results  of  this  investigation  do  not 
appear,  however,  to  be  in  favour  of  the  formulas  lately  suggested  by 
Anschutz  to  explain  the  isomerism  of  maleic  and  fumaric  acids. 
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GP>.  "  The  Temperatures  at  which  various  Sulphates  undergo  Decom- 
position."    Bj  Ct.  H.  Bailey,  D.Sc.,  the  Owens  College. 

On  account  of  the  use  which  is  frequently  made  of  sulphates  in 
atomic  weight  determinations,  it  is  important  to  ascertain  to  what 
temperature  they  can  be  heated  without  undergoing  decomposition, 
as  it  is  necessary  to  apply  heat  in  order  to  dehydrate  and  expel 
adherent  acid.  The  autbor  heats  the  sulphate  containing  excess  of 
acid,  in  the  apparatus  which  he  has  previously  described,  at  a  known 
temperature — say  360° — till  of  constant  weight ;  the  temperatui'e  is 
then  raised,  and  the  heating  continued,  &c.  For  a  considerable  range 
of  temperature  the  weight  remains  constant,  but  a  point  is  ultimately 
reached  at  which  further  loss  of  Aveight  occurs,  indicating  that  the 
temperature  has  been  reached  at  which  the  normal  sulphate  decom- 
poses. 

Zinc  sulphate  begins  to  decompose  at  410°,  bismuth  sulphate  at 
405° :  lead,  magnesium  and  sodium  sulphates  are  stable  up  to  500" 
at  least.  The  behaviour  of  didymium  sulphate  is  quite  different  from 
that  of  the  other  salts,  and  the  limits  of  temperature  within  which  it 
is  stable  are  not  sharply  defined. 

69.  "  The  Eeaction  between  Sulphites  and  Xitrites  of  Metals  other 
than  Potassium."  By  Edward  Divers,  M.D.,  F.R.S.,  and  Tamemasa 
Haga,  F.C.S. 

Referring  to  a  recent  paper  by  Raschig  (Ber.,  1887,  584),  the , 
authors  state  that  they  have  for  a  long  time  been  aware  that  hydroxyl- 
amine  is  producible  from  various  nitrites  by  the  action  of  sul- 
phurous acid  and  sulphites,  and  have  only  delayed  making  this  known 
that  they  might  at  the  same  time  communicate  the  results  of  their 
examination  of  the  stages  of  the  reaction  when  sodium  salts  are  used. 
Fremy  entirely  failed  to  prepare  sodium  salts  corresponding  with  the 
potassium  compounds  he  has  described.  The  authors,  however,  have 
succeeded  in  preparing  sodium  salts  which  are  unmistakably  com- 
pounds of  the  simpler  acids  of  which  Fremy  prepared  potassium 
salts. 

On  mixing  solutions  of  sodium  sulphite  and  nitrite  slight  heat 
is  developed  (when  metasulphite  is  substituted  the  rise  in  temperature 
is  more  marked),  and  the  mixture  increases  in  alkalinity;  when  two 
formula  weights  of  sulphite  to  one  of  nitrite  are  taken,  all  sulphite 
and  nitrite,  as  nearly  as  possible,  cease  to  exist  as  such,  in  about  ten 
days'  time.  For  some  time  after  mixing  sulphite  can  be  precipitated 
as  barium  salt,  nitrite  being  left  in  solution  ;  but  when  the  interaction 
is  complete,  the  barium  precipitate  is  that  of  a  hydroxylamine- 
sulphonate  free  from  sulphite  and  sulphate  (traces  excepted),  and  the 
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mother-liquor  contains  a  barium  aminesulplionate  and  very  little' 
hydroxylaminesulphonate.  On  dissolving  the  barium  precipitate  in 
acid,  no  evidence  of  the  presence  of  bydroxylamine  is  obtained  until 
the  liquid  has  been  heated:  a  precipitate  of  barium  sulphate  is  then 
produced,  much  hydroxylamine  being  then  formed.  The  barium, 
precipitate  is  probably  the  slightly  soluble  salt  of  hydroxylamine- 
disnlphonic  acid,  and  the  soluble  barium  salt,  that  of  arainetri- 
sulphonic  acid,  which  on  heating  becomes  di-  and  mono-sulphonic 
acids,  sulphuric  acid  separating. 

By  acidifying  and  heating  a  mixture  of  sodium  sulphite  and  nitrite 
in  suitable  proportions,  the  authors  have  obtained  almost  all  the 
nitrogen  of  the  nitrite  as  hydroxylammonium  sulphate.  Metasulphite 
appears  to  be  still  better  suited  than  the  normal  sulphite  for  the 
prepai-ation  of  hydroxylamine. 

70.  "  The  Action  of  Acetyl  Chloride  on  Acetoximes."  By  Victor 
Meyer  and  A.  W.  Warrington,  B.Sc. 

The  authors  find  that  if  the  acetoxime  obtained  from  isopropyl- 
ketone  and  hydroxylamine  be  treated  with  acetyl  chloride  at  a  low 
temperature,  the  corresponding  acetate  is  formed ;  but  that  if  the 
temperature  be  allowed  to  rise  the  product  is  an  isomer  of  the 
acetoxime.  This  isomer  is  a  solid,  and  crystallises  in  colourless 
needles  ;  it  melts  at  102°,  and  boils  at  210°.  On  hydrolysis  it  yields 
isobutyric  acid  and  isopropylamine,  and  it  may  be  prepared  from 
isobutyric  chloride  and  isopropylamine  :  an  isomeric  change  therefore 
takes  place,  the  nature  of  which  may  be  seen  on  comparison  of  the 
formulae — 

(ch3)=ch|c:n.oh        ^o.ch(Cho, 

(OHJ.OHJ  NH-CH(CH,), 

Diisopropylacetoxime.  Isopropylisobutjrainide. 

No  such  isomeric  change  occurs  on  similarly  treating  dipropylacet- 
oxime,  the  corresponding  acetate  being  the  only  product. 

71.  "  Sulphinic  Compounds  of  Carbamide  and  Thiocarbamide." 
By  George  McGowan. 

The  compounds  described  are — 

(1.)  (CSNaHiX'CClaCSOoJa    =   dithiocarbamide    ditrichloromethyl- 

sulphinate. 
(2.)   CSN,Hi-Cl3CS02H   =   thiocarbamide    trichloromethylsulphin- 

ate. 
(3.)   CONoHj'ClsCSOiH  =  carbamide  trichloromethylsulphinate. 
(4.)   CSN2H3*Cl3CS02  (P)  =  trichloromethylsulphinylthiocarbamide. 
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TVie  first  of  fhoso  is  prepared  from  ammonmni  trichlorometTiyl- 
snlphiiiiite  and  dithiocarbamiflo  dichloi-idc ;  tlio  second  by  dissolving 
eqiiiniolecular  proportions  of  fliiocarbamide  and  ammonium  tricldoro- 
methylsulphinate  in  alcohol,  and  adding  a  slight  excess  of  a  con- 
centrated solution  of  hydrogen  chloride;  the  third  is  prepared  in  the 
same  way  as  the  second,  avoiding  water,  which  decomposes  it,  the 
fourth  is  obtnincd  together  with  dithiocnrbamide  dichloride  by  the 
action  of  ti'ichloromethylsulphonic  chloride  on  thiocarbamide. 

72.  "  Anacardic  Acid."     By  Dr.  S.  Ruhemann  and  S.  Skinner,  B.A. 

Anacardic  acid  was  originally  obtained  by  Staedler  from  the  oil 
contained  in  the  shell  of  the  fruit  of  Anacardlum  occidentale  ;  he 
assigned  to  it  the  formula  044113307  (C  =  6).  The  authors  find  that  it 
is  an  hydroxycarbolic  acid  of  the  formula  C22H3.O3.  They  describe 
several  salts,  and  give  the  results  of  their  analyses. 
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November  3rd,  1887.     Mr.  William  Crookes,  F.R.S.,  President, 
in  the  Cliair. 

Sir  Benjamin  V.  S.  Brodie,  Bart.,  and  Messrs.  L.  O.  Simmons, 
William  Bofct  and  Edward  D.  Gravill  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Horace  Woodward  Crowther,  Hope  Street,  West  Bromwich ;  Frank 
Calder,  University  College,  Bristol;  T.  Arthur  Dickson,  28,  Cross 
Street,  Manchester ;  Charles  A.  Fawsitt,  4,  Maule  Terrace,  Partick, 
Glasgow ;  David  Ranken  S.  Galbraith,  Auckland,  New  Zealand ; 
Josei^h  C.  August  Hall,  Grosvenor  House,  Swansea ;  Casimir  James 
Head,  Landore  Steel  Company,  Swansea;  James  Garnett  Heywood, 
68,  Sutherland  Avenue,  Maida  Vale,  N.W. ;  Walter  Hogben,  Mon- 
ville,  Seine  Inferieure,  France  ;  Samuel  Lees,  Jun.,  Park  Bridge, 
Ashton-nnder-Lyne  ;  David  Lennox,  M.D.,  144,  Nethergate,  Dundee  ; 
Eberhard  Luttgen,  1814,  Mervine  Street,  Philadelphia,  Penna.  ; 
Angus  Mackay,  Sydney,  New  South  Wales  ;  Sidney  Martineau,  South 
Road,  Clapham  Park,  S.W. ;  William  Edward  Matthews,  Kosferd 
Place,  Albert  Park,  Melbourne;  John  A.  IMiller,  B.Sc,  16,  North 
Pearl  Street,  Buffalo,  U.S. ;  John  Mc Arthur,  5,  Glen  Avon  Terrace, 
Partick,  Glasgow ;  John  C.  H.  Mingaye,  Taylor  Street,  Garramatta, 
Sydney;  Archibald  R.  Ormiston,  Heathland,  Uddingston ;  Julius 
Ostersetzer,  Goulding's  Chemical  Manure  Works,  Dublin;  Andrew 
I  William  Taylor,  Truman  Street,  Nottingham ;  Arthur  Twivey,  151, 
Broad  Street,  Birmingham;  Jose  Maria  Vargas,  397,  Kennington 
Road,  S.E. ;  John  Septibo  Ward,  36,  Oxford  Street,  Liverpool 
Bartlett  W.  Winder,  Sandon  Terrace,  Sheffield. 

The  following  papers  were  read  : — 


73.  "Note  on  the  Atomic  Weight  of  Gokl."  By  T.  E.  Thorpe, 
F.R.S.,  and  A.  P.  Laurie. 

In  a  former  paper  (Trans.,  1887,  565)  the  authors  gave  as  their 
final  result  of  25  determinations  of  the  atomic  weight  of  gold 
the  number  196"85,  which  differs  by  0'21  from  the  value  determined 
by  Kriiss.  Kriiss  has  sought  to  show,  however,  that  this  difference 
is  probably  due  to  the  presence  of  free  gold  in  the  bromoaurate  of 
potassium  employed  by  the  authors  (Berichte,  1887,  2365).  The  authors 
reply  that  they  were  uuable  to  detect  any  free  gold  in  the  salt  used 
by  them,  and  that  they  therefore  altogether  dissent  from  Kriiss's 
conclusion  that  the  lower  value  of  196"64  is  to  be  preferred. 

Discussion, 

The  President  inquired  whether  the  authors  had  ever  attempted  to 
purify  the  gold  by  distillation.  Stas  had  stated  that  it  could  be 
volatilised  by  means  of  the  oxyhydrogen  flame,  and  he  had  occasion 
to  confirm  this  observation — in  fact,  gold  boiled  violently  when  heated 
in  a  lime  crucible  by  means  of  the  oxyhydrogen  blowpipe. 

Professor  Thorpe  replied  that  no  doubt  the  method  suggested 
might  be  employed  to  purify  gold.  They  had  obtaiued  their  material 
from  the  Mint :  the  only  impurity  which  might  have  been  present  was 
platinum,  but  it  was  improbable  that  it  was,  as  a  quantity  which 
might  escape  detection  by  qualitative  chemical  tests  appeared  to  be 
capable  of  rendering  the  gokl  brittle. 

74.  "The  Interaction  of  Zinc  and  Sulphuric  Acid."  By  M.  M. 
Pattison  Muir  and  R.  H.  Adie. 

The  experiments  described  are  altogether  qualitative.  The 
authors  have  examined  the  interaction  between  sulphuric  acid  of 
varying  concentration  and  zinc  of  different  degrees  of  purity.  If 
pure  or  nearly  pure  zinc  and  moderately  dilute  sulphuric  acid  inter- 
act at  moderate  temperatures,  they  give  zinc  sulphate  and  hydrogen 
only ;  as  temperature  and  concentration  increase  the  quantity  of 
hydrogen  produced  decreases,  and  sulphur  dioxide  and  sulphur- 
etted hydrogen  begin  to  appear.  With  concentrated  acid  and 
nearly  pure  zinc  the  chief  gaseoiis  product  is  sulphur  dioxide.  When 
commercial  zinc  is  used,  sulphur  dioxide  and  sulphuretted  hydrogen 
are  produced  at  almost  all  temperatures  and  even  with  acids  as 
dilute  as  HoSOi'lOOHaO.  Zinc  sulphate  is  the  only  solid  product  of 
the  interaction  at  any  temperature  or  concentration  of  acid.  The 
reaction  with  platinised  zinc-foil  resembles  that  with  commercial  zinc  ; 
in  both  cases  sulphur  is  formed  at  moderately  high  temperatures  when 
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fairly  concentrated  acids  are  employed.  Variations  in  the  relative 
mass  of  zinc  employed  ai'e  without  regular  influence  on  the  nature  of 
the  products  of  the  change.  The  possible  sources  of  the  sulphur  and 
the  sulphur  compounds  are  discussed  in  the  light  of  the  tabulated 
experimental  results.  The  general  conclusion  is  that  the  interaction 
between  nearly  pure  zinc  and  sulphuric  acid  of  different  degrees  of 
concentration  is  chiefly  a  direct  chemical  reaction ;  but  that  when  less 
pure  zinc  is  employed  the  reaction  is  largely  electrolytic.  The  marked 
influence  of  concentration  and  temperature,  in  every  case,  makes  it 
probable  that  the  reactions  are  many  and  complex,  and  that  they  occur 
between  zinc  and  various  molecular  aggi'egates  of  H2SO1  an^  H2O,  or 
of  HoSOi,  SO3  and  H,0. 

Discussion. 

In  answer  to  Mr.  Groves,  Mr.  MuiR  said  that  they  had  not  ascer- 
tained whether  the  sulphur  which  was  pi'oduced  was  the  soluble  or  the 
insoluble  modification. 

Replying  to  Mr.  Harcourt  he  said  that  they  had  not  attempted  to 
take  into  direct  account  the  influence  of  varying  amounts  of  zinc 
sulphate  ;  he  thought,  however,  that  if  it  had  exercised  any  particular 
influence  this  would  have  been  noticed  in  the  course  of  the  experi- 
ments, as  tlie  conditions  had  been  very  greatly  varied. 

Dr.  Armstrong  expressed  his  surprise  that  the  authors  should  have 
made  in  the  beginning  of  their  paper  a  halting  confession  that  inter- 
actions such  as  that  between  sulphuric  acid  and  zinc  were  to  some 
extent  at  least  electrolytic ;  and  still  more  that  they  should  state  the 
opinion  that  their  experiments  afforded  evidence  that  in  the  case  of 
approximately  pure  zinc  "  chiefly  direct  chemical  intei'action  "  takes 
place.  It  was  very  remarkable  that  chemists  did  not  recognise,  as 
physicists  had  done,  that  the  chemical  and  electrical  phenomena  were 
in  such,  cases  absolutely  interdependent.  The  authors  had  brought 
forward  a  large  amount  of  valuable  information  in  their  paper,  but  he 
could  not  conceive  how  any  of  their  evidence  could  be  interpreted  as 
proof  of  direct  chemical  interaction — whatever  that  expression  might 
mean. 

In  reply  to  Dr.  Armstrong,  Mr.  Mdir  stated  that  by  the  ex- 
pression "  direct  chemical  interaction,"  as  compared  with  the  expres- 
sion used  when  speaking  of  the  action  between  sulphuric  acid  and 
commercial  zinc,  viz.,  "  a  reaction  partly  chemical,  and  also  to  a  large 
extent  electrolytic,"  the  authors  meant  that  in  one  case  zinc,  sulphuric 
acid  and  water  interact  in  the  manner  usually  called  chemical,  and 
that  the  products  are  either  hydrogen  and  zinc  sulphate,  or,  with  a 
different  concentration  of  the  acid  and  a  different  temperature,  hydro- 
gen, zinc  sulphate  and  sulphur  dioxide ;    wbile  in  the   other   case. 
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besides  this  change,  another  occurs,  viz.,  the  decomposition  of  the  acid 
by  the  electric  current  produced  in  the  chemical  reaction  occurring 
between  the  acid,  the  zinc  and  the  other  metal  or  metals  in  the 
specimen  of  zinc  used.  The  first  change  might  be,  and  probably  was, 
electrical  as  well  as  chemical ;  but,  if  so,  the  generally  used  term, 
"  chemical  interaction,"  is  here  employed  to  include  the  electrical  as 
well  as  the  chemical  part  of  the  whole  occurrence. 

75.  "Note  on  Safety  Taps."    By  W.  A.  Shenstone. 

The  author  has  previously  pointed  out  ("  Methods  of  Glass 
Working,"  pp.  64-6)  that  the  safety  taps  recently  introduced  are  open 
to  the  rather  serious  objection  that  they  offer  no  special  resistance  to 
the  passage  of  air  in  the  direction  in  which  leakage  is  most  likely  to 
occur,  and  that  therefore  such  taps  are  only  trustworthy  when  em- 
ployed in  conjunction  with  suitable  mercury  traps.  Bat  it  had  hitherto 
escaped  his  notice,  and  probably  that  of  others  also,  that  even  when 
so  protected  these  taps  are  still  of  unsatisfactory  construction,  as 
when  the  properly  lubricated  plug  of  the  tap  is  brought  into  position 
the  space  below  the  plug  remains  full  of  air.  If  the  tap  be  well 
made,  nearly  all  this  air  will  remain  there  during  the  exhaustion  of 
any  vessel  that  may  be  attached  to  either  arm  of  the  tap  ;  but  after- 
wards, especially  if  the  lubrication  of  the  tap  becomes  imperfect,  air 
will  gradually  find  its  way  from  below  the  plug  into  any  apparatus 
that  may  be  attached  to  the  tap. 

To  remove  this  imperfection  a  very  simple  alteration  only  is 
required,  viz.,  that  the  plug  shall  be  drilled  so  that  when  the  tap  is 
open  there  is  free  communication  between  the  space  below  the  plug 
and  the  contents  of  any  apparatus  of  which  the  tap  may  form  a  j)art. 

Discussion. 

The  President  exhibited  and  described  two  safety  taps,  the  one 
sealed  in  one,  the  other  in  two  directions,  by  mercury,  which  were 
not  open  to  th.e  objection  raised  by  Mr.  Shenstone. 

Mr.  Shenstone  subsequently  pointed  out  that  the  chance  of  leakage 
was  very  much  reduced  by  placing  the  two  arms  of  the  tap  at 
different  levels  and  bringing  them,  into  communication  by  drilling  a 
hole  diagonally  through  the  plug ;  and  he  particularly  insisted  on 
the  importance  of  this  modification  of  the  ordinary  method  of  con- 
struction. 

76.  "  Note  on  Guthrie's  Compound  of  Amylene  with  Nitrogen 
Peroxide."     By  A.  K.  Miller,  Ph.D. 

In  the  examination  of  the   products  of   the  manufactui'o  of  oil-gas 
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(Armstrong  and  Miller,  Trans.,  1886,  74)  the  want  of  a  method  of 
identifying  different  unsaturated  hydrocarbons  was  keenly  felt,  and 
experiments  in  more  than  one  direction  are  in  progress  Avhich  it  is 
hoped  may  lead  to  a  satisfactory  solution  of  the  difficulty  of  analysing- 
complicated  hydrocarbon  mixtures  of  a  similar  nature.  It  appeared 
to  be  not  improbable  that  nitrogen  peroxide  might  prove  a  valuable 
reagent  for  the  recognition  of  some  of  the  constituents,  as  it  was 
known  to  combine  with  certain  unsaturated  hydrocarbons  to  form 
well-defined  crj-stalline  derivatives  ;  and  it  was  further  hoped  that 
perhaps  a  reagent  might  be  discovered  which  would  characterise 
N.;04,  and  might  be  of  service  in  studying  the  vexed  question  of  the 
existence  of  gaseous  N2O3.  It  was  conceivable  that  the  formation 
of  crystalline  compounds  depends  on  a  particular  molecular  groupino- 
of  the  carbon  and  hydrogen  atoms,  and  that  they  will  be  producible 
from  a  homologous  series  of  like  constituted  hydrocarbons  only  and 
not  from  their  isomerides.  A  few  preliminary  experiments  only 
have  as  yet  been  made,  the  work  having  been  postponed  from  last 
winter  owing  to  the  great  difficulty  of  working  with  such  very 
volatile  hydrocai"bons  and  such  comparatively  unstable  substances  in 
hot  weather.  The  reason  for  already  bringing  the  subject  before  the 
Chemical  Society  is  the  recent-  publication  of  a  paper  by  Wallach 
(Annalen,  241,  288),  who  has  to  some  extent  anticipated  the  author's 
line  of  work. 

Many  years  ago,  Guthrie    {Annalen,   119,   83)   show^ed  that  when 
commercial  amylene  and  nitrogen  peroxide  were  brought  too^ether, 
combination  took  place,  the  products  being  a  definite  crystalline  sul)- 
stance,    CsHjol^oOi,   which   decomposed   sharply  at   95'"',  and    an    oil. 
Although   commercial  amylene  is  known    to    consist  chiefly  of  tri- 
methylethylene,  no  proof  had  been  given  that  Guthrie's  compound  is 
derived    solely    from    this   hydrocarbon,    and    not   from   some  other 
constituent.     This  being   a  point  of  importance  in   connection  with 
the  research  as   indicated    above,   pure  trimethylethylene    was    pre- 
pared from  commercial  amylene  by  agitation  with  sulphuric  acid,  &c., 
according  to  Wischnegradsky's  method  {Annalen,  190,    328).     The 
action   of  pure   nitrogen  peroxide  on  trimethylethylene  and  on   the 
residual  amylene  was  then  separately  examined.     The  trimethylethyl- 
ene, dissolved  in  either  carbon  bisulphide  or  glacial  acetic  acid  and 
pooled  by  iced   water,  was  converted  almost  entirely   into  Guthrie's 
I  Crystalline  compound ;  some  green  oil  was  also  produced,    but    this 
I  Irystallised    for    the   most  part    on    standing.     On  crystallising    the 
I  product  from  benzene,  prismatic  crystals  were  obtained  which  decom- 
osed  sharply  at  99°.     jN'o  signs  of  the  needles  described  by  Wallach 
\loc.  cit.}  were  observed. 

On  submitting  a  small   portion  of    the  residual  amylene  to  the 
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samo  troatmcnt,  no  crystals  were  produced,  and  on  ponring  the  pro- 
duct into  water  a  separation  into  three  layers  was  observed.  The 
lowest  layer  consisted  of  a  heavy  oil  which  could  not  be  made  to 
crystallise  by  cooling  to  —10°,  or  by  exposure  to  air.  The  upper- 
most layer  was  very  volatile  and  consisted  in  all  probability  oF 
pentane  originally  present  in  the  amylene. 

Experiments  were  also  made  with  normal  amylene  and  normal 
hexylene  ;  these  both  yielded  oily  products  heavier  than  water,  and 
which  also  refused  to  crystallise. 

From  these  results  it  would  appear  that  trimethylethylene  is  the 
only  constituent  of  commercial  amylene  which  yields  a  crystalline 
derivative  with  nitrogen  peroxide.  It  remains  to  be  seen  how  the 
remainincf  isomerides  behave. 


Discussion. 

Professor  Duxstan  asked  whether  Dr.  ]\[iller  had  examined  the 
action  of  reducing  agents  on  Guthrie's  compound.  He  suggested 
this  as  a  test  of  the  correctness  of  the  foi'mula  proposed  by  Wallach, 
Avhich  represented  the  compound  as  a  nitrosyl  nitrate,  a  view  Victor 
Meyer  had  previously  rejected,  because  he  obtained  all  the  nitrogen 
in  the  form  of  ammonia  by  reducing  with  sodium  amalgam.  The 
action  of  ferrous  hydroxide  might  decide  the  question,  since  nitrosyl, 
if  present,  would  probably  yield  hyponitrite,  while  the  nitroxyl 
would  be  unattacked  by  the  Aveak  reducing  agent,  and  would  form 
amyl  nitrate. 

Dr.  Miller  replied  that  be  had  not. 

77.  "  The  Dehydration  of  Metallic  Hydroxides  by  Heat,  with 
Special  Reference  to  the  Polymerisation  of  the  Oxides  and  to  the 
Periodic  Law."  By  Professor  Carnelley,  D.Sc,  and  Dr.  Jamea 
Walker,  University  College,  Dundee. 

The  object  of  this  investigation  was — First,  to  ascertain  whether 
some  light  could  be  thrown  on  the  question  of  the  polymerisation  of 
the  metallic  oxides  (cf.  Henry,  Phil.  Mag.  [5],  20,  81)  by  heating 
certain  hydrates  at  regularly  increasing  temperatures,  and  deter- 
mining the  degree  of  dehydration  thus  produced.  In  this  way  it 
.'^'emed  probable  that  data  could  be  obtained  for  the  construction  of 
curves  which  would  indicate  Avhether  any  compounds  were  formed 
intermediate  between  the  normal  hydrates  and  the  corresponding 
oxides,  and  thus  give  some  information  in  regard  to  the  general 
phenomena  occurring  during  the  dehydration,  whilst  the  composition 
of  those  compounds  if  formed  might  also  aiford  some  clue  to  the  true 
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molecular  weiglits  of  the  oxides.  Second,  to  determine  the  minimum 
temperature  of  complete  dehydration  of  the  metallic  hydroxides  with 
a  view  of  ascertaining  whether  this  temperature  was  a  periodic 
function  of  the  atomic  weight  of  the  positive  element. 

In  the  paper  the  methods  of  working  and  the  full  results  are 
given,  together  with  diagrams  of  curves  in  which  these  results  are 
represented  graphically.  The  general  conclusions  arrived  at  are  as 
follows : — 

1.  Precipitated  antimony  trioxide  is  anhydrous.  On  heating  ifc 
underwent  the  following  changes  :  SbjOs  or  SbjoOao  stable  up  to  360° ; 
then  rapid  absorption  of  oxygen  with  formation  of  SbooOao  (?)  ;  the 
latter  corhparatively  stable  to  415 — 440°  ;  then  further  absorption  of 
oxygen  with  formation  of  SbioOas  (?J  ;  the  latter  comparatively  stable 
to  500 — 565°  ;  third  absorption  of  oxygen  with  formation  of  Sb^Oi  or 
SbooOao;  the  latter  stable  from  590°  to  above  775"'. 

2.  The  following  definite  stable  hydrates  appear  to  exist : — 

(a.)  Ag(OH),  stable  up  to  about  100°,  then  rapid  loss  of  water  with 
formation  of  Ag.O  ;  the  latter  stable  to  ISO — 270°,  then  reduc- 
tion to  metallic  silver ;    this  reduction  complete  at  oOO — 340  . 

(5.)  Hg(0H)2,  stable  up  to  about  100° ;  complete  dehydration  to 
HgO  at  about  175°,  when  incipient  decomposition  into  Hg 
and  O2  commences,  followed  by  full  decomposition  at  about 
415°  to  440°. 

(f.)  Ce02-2H20  or  Ce(0H)4  =  ortho-ceric  hydrate.  This  hydrate 
was  formed  on  heating  precipitated  hydrate  of  cerium 
dioxide  to  about  385°.  It  remained  stable  from  about  385°  to 
600°.  It  was  of  a  light-yellow  colour.  On  heating  to  over 
600°,  it  underwent  dehydi-ation  to  CeOo,  and  became  salmon- 
coloured.  This  is  the  only  definite  stable  hydrate  of  the 
oxides  ROo  of  the  silicon-titanium-group  obtained.  In  other 
respects  cerium  hydrate  on  dehydration  behaved  like  the 
hydrates  referred  to  in  §  5. 

(fZ.)  5Co203*8H20. — This  was  the  composition  of  air-dried  cobaltic 
hydrate,  and  was  perfectly  stable  up  to  75°. 

3.  The  following  data  in  regard  to  the  action  of  heat  on  the 
hydrate  of  PbjO  will  possibly  be  of  interest  in  the  manufacture  of 
red  lead  : — Hydrate  dried  in  air  —  3Pb02-H20  ;  complete  dehydration 
about  230°;  PbOj  stable  up  to  about  280°;  loss  of  oxygen  with 
formation  of  PbsOg  at  280—290° ;  Pb.Os  stable  at  290—360°  ;  loss  of 
oxygen  with  formation  of  PbaO^  at  360—415°  ;  PbaOi  stable  at  415— 
630°  ;  loss  of  oxygen  with  formation  of  PbO  at  530—580°  ;  PbO  stable 
from  580°  to  above  815°  ;  PbO  fused  somewhere  between  585°  and  630°. 

4.  Airdried  thallic  hydrate  =  Tl.Oa-HjO,  but  unstable  on  heating; 
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complete  dehydration  to  TI.O3  at  about  230';  TI.O3  perfectly  stable  at 
230— 3G0' ;  reduction  to  3T1,0,-T1,0  at  300—440°  ;  3T1,03-TL0  per- 
fectlv  stable  at  440 — 5(35'  ;  rapid  loss  of  oxygen  and  volatilisation  of 
TljO  formed  at  585 — 815°  ;  the  rate  of  loss  gi-adnally  diminishing  after 
fusion  at  030°  ;  remaining  TI0O3  constant  from  815"  upwards. 

5.  An  examination  of  all  the  results  shows  that,  with  the  excep- 
tions referred  to  in  §  2,  there  was  no  certain  indication  of  the  forma- 
tion of  detinite  hydrates  which  were  stable  through  any  but  possibly 
a  very  small  range  of  temp>eratnre.  From  this  we  must  conclude, 
either  that  there  are  no  definite  hydrates  formed  on  heating  at 
graduallv  increasing  temperatures,  or  that  a  very  large  number  of 
buch  hydrates  are  produced  under  these  conditions  but  are  so 
unstable  that  a  further  rise  iu  temperature  is  sufficieut  to  convert  a 
hiirher  into  a  lower  hydi^te.  Of  these,  the  second  alternative  is,  for 
reasons  given,  by  far  the  more  probable. 

The  results  accord  entirely  with  Professor  Henry's  theory  that  the 
known  metallic  oxides  are  polymers  «(ROj.)  of  the  unknown  simple 
oxides  (ROj-).  The  results  also  show  that  in  most  cases,  especially 
those  of  SiOo,  TiOo,  SnO^,  ALO3,  &c.,  the  cofficient  71  of  polymerisation 
must  be  very  large,  as  might  be  expected  from  the  infusible  character 
of  these  oxides.  Minimum  values  for  this  coefficient  are  indicated  iu 
some  cases. 

6.  The  retention  of  water  by  many  oxides  at  comparatively  high 
temperatures,  at  and  above  a  red  heat,  is  noteworthy.  This  is  espe- 
cially interesting  in  the  case  of  the  hydrate  Ce(0H)4,  which  is 
stable  to  so  high  a  temperature  as  600^.  The  retention  of  water  at 
such  hich  temperatures  illustrates  the  great  importance  in  quan- 
titative analysis  of  the  thorough  ignition  of  hydrates  before  weighing. 

7.  The  minimum  temperature  of  complete  deh3-dration  is  a  periodic 
function  of  the  atomic  weight,  as  follows  :  — 

(o.)  Fur  normal  oxides  of  odd  members  of  the  same  group,  the  mini- 
mum temperature  of  complete  dehydration  diminishes  as  the 
atomic  weight  of  the  positive  element  increases. 

Cb.^  For  even  members  of  the  same  group  it  increases  as  the  atomic 
v:eight  of  the  positive  element  increases. 

(c.)  For  normal  oxides  of  elements  belonging  to  the  same  period  the 
minimum  temperature  of  complete  dehydration  diminishes  from 
the  beginning  to  the  middle,  and  then  increases  to  the  end  of  the 
•    period. 

These  results  accord  with  the  heats  of  combination  of  the  normal 
oxides  with  water  in  the  formation  of  hydrates. 

8.  Of  two  oxides  belonging  to  the  same  group,  the  one  which 
requires   the    highest    temperature    for    comjjlete    dehydration    will 
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usually  combine  at  any  other  lower  teiBperature  witli  a  greater  quan- 
tity of  water  per  molecule  of  oxide,  tliougli  this  is  not  always  the 
case,  the  pairs  SiOjjSnOo  and  ALOaJu.Os  being  marked  exceptions. 
From  this  we  may  conclude  that  the  order  of  affinity  of  the  oxides 
for  water  is  usually  the  same  both  in  intension  and  in  extension, 
though  not  always  so. 

9.  Changes  of  colour  on  dehydration  which  are  permanent  on 
cooling  usually  indicate  the  formation  of  a  definite  hydrate,  or  that 
the  dehydration  is  complete,  or  that  some  other  definite  chemical 
change  has  occurred. 

78.  "The  Bromination  of  Naphthalene  /3-Sulphonic  Acid."  By 
G.  Stallard. 

The  author  has  revised  and  extended  the  work  of  Darmstadter  and 
Wichelhaus  {Annalen,  152,  303)  and  Jolin  (Nova  Acta  Soc.  Upsal., 
1877).  He  finds  that  when  a  strong  solution  of  CioH7-S03K(/3)  is 
acted  ujDon  by  1  mol.  prop,  of  bromine,  a  mixture  of  mono-  and  di- 
bromo-salt  is  precipitated,  consisting  chiefly  of  the  former.  Their 
separation  is  best  effected  by  fractional  crystallisation  of  the  copper 
salts :  the  mono-salt  separates  out  first  in  the  form  of  very  small  pale- 
green  rhombic  plates,  while  the  dibromo-salt  remains  in  the  mother- 
Jiquor,  and  eventually  comes  down  from  a  sufficiently  concentrated 
solution  in  the  form  of  long,  sage-green,  seaweed-like  filaments.  The 
mono-salts  examined  are  the  potassium  (anhydrous),  barium  (+  H3O), 
calcium  (+  H2O),  sodium  (+  HoO)— which  all  crystallise  in  colour- 
less needles— and  the  copper  salt  (+ SHoO).  The  dibromo-salts 
examined  are  the  potassium  (+  iH.O),  barium  (+  BIHoO),  calcium 
(+  2H2O),  and  sodium  (+  HoO) — w^hich  were  all  obtained  in  colour- 
less needles— and  the  zinc  salt  (+  9iH.,0),  which  separated  from 
solution  in  the  form  of  a  slightly  opalescent,  almost  translucent  jelly, 
and  the  copper  salt  (-f  7H2O). 

The  constitution  of  these  bodies  is  shown  by  the  fact  that  the 
naonobromo-salts  yield  on  hydrolysis  «-bromonaphthalene,  while  the 
iibromo-salts  give  the  so-called  yS-dibromonaphthalene,  which  is  the 
Jta*  modification.  Hence  the  tribromonaphthalene  (m.  p.  86-5°) 
ivhich  Jolin  prepared  from  the  dibromo-sodium  salt  by  the  action  of 
PBrs,  is  either  the  a'/3V  or  the  a'yS^'a*  modification.  The  first  of  these 
ormulte,  however,  is  inadmissible,  since  it  has  been  already  assigned 
^th  good  reason  to  Meldola's  tribromonaphthalene  of  m.  p.  ll^'' 
Dhem.  Soc.  Trans.,  1883,  -1.)  from  dibromo-«-naphthylamiue,  and  hence 
lie  constitution  of  the  mono-  and  di-bi'omo-sulphonic  acids  above- 
lentioned   must    be   Br  :  SO3H  =1  —  2'    and    Br  :  Br  :  SO3H  = 

:  4  -  2'. 
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Further  experiments  to  test  the  coi-rectness  of  this  conclusion  are 
in  progress.  The  monobrom-acid  appears  to  correspond  to  the  chlonj- 
sulphonic  acid  which  Cleve  has  recently  (Derichte,  1887,  72)  obtained 
from  nitronaphthalene-^-sulphonic  acid.  ■ 

70.  "  The  Constitution  of  the  three  Isomeric  Pyrocresols."  By 
W.  Bott,  Ph.D. 

By  reducing  a-pyi'ocresol  by  means  of  hydrogen  iodide,  the  author 
has  obtained,  among  other  products,  a  hydi-ocarbon  having  the  pro- 
perties of  a  paraffin  and  approximately  of  the  composition  C15H32; 
zinc-dust  appears  to  reduce  pyrocresol  in  a  similar  manner — but  with 
difficulty.  Attempts  to  displace  the  oxygen  in  pyrocresol  by  chlorine 
by  means  of  phosphorus  pentachloride  were  attended  with  little 
success — all  attempts  to  purify  the  product  baving  failed.  From 
these  results  and  those  previously  obtained  by  Schwarz  and  himself, 
the  author  dra\YS  the  conclusion  that  the  pyrocresols  are  compounds 
of  the  type  of  phenyl  ether. 

Discussion. 

In  rejDly  to  Dr.  Armstrong,  who  asked  why  so  peculiarly  unfortunate 
a  name  as  "  pyrocresols  "  had  been  assigned  to  compounds  which  were 
neutral  substances  and  not  "  ols,"  i.e.,  phenols,  and  could  not  possibly 
bear  any  simple  relation  to  the  cresols,  Dr.  Bott  said  that  he  was  not 
responsible  for  the  name ;  it  was  selected  by  Schwarz  because  they 
were  bye-products  of  the  manufacture  of  cresols  and  their  homologues,  1 
and  were  obtained  when  the  retorts  in  which  distillation  was  effected  1 
became  overheated. 

80.  "  Preliminary  Note  on  certain  Products  from  Teak."  By  R. 
Eomanis. 

The  author  finds  that  alcohol  extracts  a  soft  resin  from  teak,  but  no 
oil  or  varnish.  On  distilling  the  resin  he  obtained  a  crystalline  sub- 
stance which  he  also  found  to  be  present  in  considerable  quantity  in 
the  tar  resulting  from  the  destructive  distillation  of  teak.  The 
analyses  which  he  has  made  for  the  crystals  point  to  the  empirical 
formula  CgHsO  ;  on  oxidation  with  nitric  acid  they  yield  what  appears 
to  be  a  quinone  of  the  formula  dsHigOi. 
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At  tke  next  meeting,  on  Xovember   17th,  there  icill  he  a  hallot  jv 
the  election  of  Felloivs,  and  the  following  paper  will  be  read  : — 

"Experiments  on  Zinc-copper  and  Tin-copper  Alloys."     By  A.  V. 
Laurie. 
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November  17th,  1887.     Mr.  William  Crookes,  F.R.S.,  President, 
in  the  Chair. 

Messrs.  Edwin  J.  Ball  and  David  Llojd  Howard  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
•Peter  Coulson  Burn,  Jnnr.,  King's  Lynn,  Norfolk  ;  F.  Barker  Cooke, 
40,  Wilson  Road,  Camberwell,  S.E. ;  Agnew  Griffith,  Daisy  Mount, 
Blundell  Sands,  Liverpool ;  Frank  Edward  Lease,  Caledonia  Estate, 
Province  Willesley,  Straits  Settlements  ;  Edmund  George  McBretney, 
25,  Denton  Terrace,  Castleford,  Yorks.  ;  W.  Sedgwick  Saunders,  M.D., 
13,  Queen  Street,  Cheapside,  E.C. 

The  following  papers  were  read  : — 

81.  "Zinc-copper  and  Tin-copper  Alloys."     By  A.  P.  Laurie. 

The  author  finds  that  if  the  zinc  plate  of  a  Daniell  cell  be  replaced 
by  a  compound  plate  formed  by  joining  copper  and  zinc,  the  cell  has 
the  same  electromotive  force  as  one  in  which  zinc  alone  is  used  ;  this 
is  true  even  though  the  zinc  surface  be  only  xoVo^-'^  P^^'^  ^^  *^^ 
copper  surface.  If  the  zinc  plate  be  replaced  by  copper-zinc  alloys, 
no  deflection  of  the  electrometer  is  observed  as  long  as  the  alloy  con- 
tains less  than  67  per  cent,  of  zinc  ;  at  this  point,  however,  a  big 
deflection,  practically  equivalent  to  that  given  by  zinc,  is  suddenly 
obtained.  This  result,  in  the  author's  opinion,  may  be  taken  as  evi- 
dence of  the  existence  of  a  compound  of  the  two  metals  of  the  formula 
CnZuo.  Alloys  containing  a  greater  proportion  of  zinc  behave  like 
zinc  alone.  Similarly  in  the  case  of  tin-copper  alloys,  a  sudden  rise 
of  electromotive  force   is   observed  when    the    proportion  of  tin  in 
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the  alloy  cxct'cds  that  which  would  be  contained  in  a  compound  of 
the  formula  CusSn.  This  result  is  in  harmony  with  the  evidence 
already  obtained  by  observations  of  the  density  and  thermal  and 
electrical  condnctivity  of  the  copper-tin  alloys.  If  an  alloy  containing 
a  larger  percentage  of  tin  than  CuaSn,  in  a  state  of  fine  division,  be 
placed  in  a  copper  cup  and  used  in  place  of  the  zinc  in  a  cuprous 
chloride  cell,  the  excess  of  tin  is  gradually  eaten  out,  leaving  approxi- 
mately the  alloy  CuaSn ;  this  alloy  undergoes  no  change  if  the  circuit 
be  kept  closed. 

Discussion. 

Dr.  Wright,  after  asking  whether  the  author  had.  made  any  experi- 
ments with  ternary  alloys,  referred  to  observations  which  he  had  had 
occasion  to  make  on  lead-zinc-tin  alloys.  It  is  well  known  that 
lead  and  zinc  will  not  permanently  mix,  but  that  on  cooling  the  lead 
separates  with  a  little  zinc  and  the  zinc  with  a  little  lead :  he  had 
found  that  tin  behaved  itself  indifferently  to  the  two  metals,  dividing 
itself  between  them  ;  but  the  zinc  appeared  to  be  able  to  take  up 
more  lead,  and  the  lead  more  zinc,  in  presence  of  the  tin. 

Mr.  Ball  said  that  under  Professor  Robert  Austen's  direction  be 
had  made  experiments  on  the  effect  of  melting  lead — a  metal  whicb 
does  not  alloy  with  copper — with  copper-tin  alloys  ;  it  was  found,  how- 
ever, that  the  lead  had  no  influence,  the  copper-tin  alloy  separating 
out  unmixed. 

Professor  Ramsat  suggested  the  application  of  the  author's  method 
to  lead-tin  alloys,  which  appeared  to  be  but  "solidified  solutions." 

The  President  drew  attention  to  the  fact  that  amalgams  presented 
many  peculiarities.  Thus  iron,  antimony,  sodium,  silver  and  gold 
will  dissolve  in  mercury ;  but  if  antimony  amalgam  be  mixed  with 
sodium  amalgam  the  antimony  is  thrown  out — iron  also. 

82.  "  The  Halogen  Substituted  Derivatives  of  Benzalmalonic 
Acid."     By  C.  M.  Stuart,  M.A. 

The  author  describes  the  preparation  of  orthochlorobenzaldehyde, 
orthobromobenzaldehyde  and  orthiodobenzaldehyde,  and  their  trans- 
formation into  the  corresponding  halogen  substituted  benzalmalonic 
acids ;  and  the  decompositions  which  these  acids  and  o-methoxy- 
benzalmalonic  acid  undergo  when  boiled  with  water  :  on  the  one  hand 
(Eq.  I) ,  into  benzaldehyde  and  malonic  acid ;  and,  on  the  other 
(Eq.  II),  into  carbon  dioxide  and  cinnamic  acid  (see  accompanying 
table  ;  comp.  Trans.,  1886,  357).  On  reduction,  orthonitrobenzal- 
malonic  acid  yields  the  carbostyrilcarboxylic  acid  described  by  Fried- 
lander  and  Gohring. 
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Boiled  for  1  hour. 

Boiled  for  15  minutes. 

Decomposition  according 

Decomposition  according 

to 

to 

Eq.  I. 

Eq.  II. 

Total. 

Eq.  I. 

Eq.  II. 

Total. 

Benzalmalonic  acid 

85-8 

10-8 

96-6 

57-8 

1-41 

59-2 

84-4 

10-6 

95  0 

58-3 

1-25 

59-5 

Orflionitrobenzahnalonic  acid . 

24-5 

5-7 

30-2 

8-70 

1-18 

9-88 

23-6 

6-5 

30  1 

8-71 

1-25 

9-96 

24-4 

6-4 

30-8 

— 

— 

— 

Orthochlorobenzalmalonic  acid 

65-17 

8-40 

73-57 

30-8 

3-36 

34  16 

64-35 

9-64 

73-99 

30-8 

3-47 

34-27 

Orthobromobenzalmalouic  acid 

66-0 

10-6 

76-6 

33-0 

3-22 

36-22 

67-6 

10-2 

77-8 

32-3 

2-84 

35-14 

Orthiodobeuzalmalonic  acid  . . 

67-6 

9-09 

76-69 

33  0 

3-5 

36-5 

65-7 

10  09 

75  -79 

31-9 

3-0 

34-9 

Orthometlioxybenzalmalo  nic 

acid , 

78-1 
76-4 

8-16 
9-27 

86-2 
85-6 

45-9 
44-0 

2-72 

2-04 

48-62 

46-04 

83.  "Note  on  a  Modification  of  Traube's  Capiliarimeter."  By  H. 
S.  El  worthy. 

The  author  describes  a  modification  of  Traube's  instrument  for 
determining-  fusel  oil  in  spirit  by  measuring  the  capillary  depression, 
the  essential  feature  being  that  the  tube  is  fixed  at  an  angle 
approaching  the  horizontal  instead  of  vertical.  In  Traube's  instru- 
ment a  pure  20  per  cent,  (by  volume)  spirit  is  said  to  rise  50  mm. ; 
but  in  the  author's  modification  the  rise  is  173  mm.,  and  1  per  cent. 
of  fusel  oil  produces  a  depression  of  25  mm.  instead  of  only  7  mm. 


84.  "  The  Formation  of  Hyponitrites  :  a  Reply."  By  Edward 
Divers,  M.D.,  F.H.S. 

The  paper  on  the  "Formation  of  Hyponitrites,"  by  Professor  Dunstan 
and  Mr.  Dymoud  (Trans.,  1887,  646),  which  I  received  a  few  days 
ago,  contains  some  references  to  papers  by  Mr.  Haga  and  myself,  and 
by  me  alone,  which  are  erroneous,  and  place  us  in  a  false  position. 

(1.)  In  the  section  headed  "  Discussion  of  Results,"  p.  656,  the 
authors  say :  "  We  are  unable  to  confirm  the  statement  made  by 
Divers  and  Haga  that  ferrous  hydroxide  in  presence  of  alkali  does 
not  form  hyponitrite  from  nitric  oxide  ?  "  Such  a  statement  has  not 
been  made  by  us.  All  that  we  have  said  on  this  subject  occurs  in  two 
lines  near  the  end  of  a  short  paper  describing  the  formation  of  hypo- 
nitrite  from  nitric  oxide  by  acting  on  it  with  potassium  staunite,  in 
reference    to    the    only    experiment    we    have     made    with    ferrous 
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hydroxide  and  nitric  oxide,  one  in  wliieli  \vc  employed  stroni^  solution 
of  potassium  hydroxide  with  the  ferrous  hydroxide.  Our  words  were 
(Trans.,  1885,  364)  :  "  Neither  hydroxylamine  nor  hyponitrite  could 
be  detected  as  products  of  this  reaction."  The  authors  record  their 
repetition  of  this  experiment,  with  results  the  same  as  ours  (p.  649), 
and  have  thus  actually  confirmed  our  only  statement  in  the  matter. 
The  authors  signally  confirm  also  our  other  experience  with  ferrous 
hydroxide,  in  failing,  like  us,  by  Zorn's  process,  to  reduce  nitrites  and 
nitrates  to  hvponitrites. 

(2.)  The  authors  find  that  I  regard  "  the  formation  of  hyponitritcs 
as  due  to  the  direct  withdrawal  of  oxygen  from  the  nitrite  or  nitrate 
by  the  metal"  (p.  657),  and  give  as  references  my  first  paper  on 
'•  Hyponitrites  "  (Proc.  Boy.  Soc,  1871),  and  subsequent  communica- 
tions, more  particularly  that  "  On  the  Production  of  Hydroxylamine 
from  Xitric  Acid,"  presented  to  this  Society.  For  the  very  sufficient 
reason,  however,  that  I  have  as  yet  formed  no  clear  notion  of  tho 
constitution  of  hyponitrites,  I  have  never  offered  any  formal  theory 
of  their  formation,  unless  it  be  the  very  one  offered  by  the  authors 
themselves,  incidentally  given  in  my  di.scussion  of  the  reduction  of 
nitric  acid  by  metals  (see  below).  Nowhere  otherwise  in  that  paper, 
nor  at  all  in  any  other  communication,  have  I  treated  of  the  theory 
of  the  formation  of  hyponitrites,  so  far  as  I  can  find.  In  my  first 
paper  occur.^  only  the  equation — NO^Na  +  2Xa  =  NONa  +  Na^O, 
and  the  bare  statement  that  the  sodium  reduces  the  nitrite.  The 
authors  were,  therefore,  hardly  in  the  position  to  state  that  I  regard 
its  formation  as  due  to  the  direct  withdrawal  of  oxygen,  the  word 
withdrawal  italicised,  in  order  plainly  to  make  a  contrast  to  their 
supposition  that  first  sodium  nitrite  directly  combines  with  hydrogen. 
I  have  long  ago  expressed  the  latter  view  myself,  but  1  should  still 
express  the  result  of  the  reaction  by  the  above  equation  in  my  first 
paper. 

(3.)  The  authors  further  find  me  to  suggest  "  that  a  compound  of 
the  formula  NaNOXao  is  formed  by  the  S2cbstitutiun "  (the  italics 
again  are  theirs),  "  of  two  atoms  of  sodium  for  one  of  oxygen  in  the 
nitrite  NaXOa  +  4Na  =  NaNONa,  +  Na^O"  (p.  657).  But  at  the 
place  referred,  to  (Trans.,  1883,  458),  there  is  only  the  equation 
-Zn(XO)o  +  4Zn  =  Zn.X.O.Zu  +  2ZnO,  together  with  words 
which  have  rightly  led  the  authors  to  write  2Xa  for  Zn,  and  halve 
the  formula.  Of  the  substitution  of  metal  for  oxygen  there  is  neither 
word  nor  implication  in  my  paper.  ZnoNiO>Zn,  or  Na^NONa,  is 
clearly  hydi'oxylamine  with  zinc  or  sodium  in  place  of  hydrogen,  but 
the  authors  have,  by  some  strange  error,  written,  three  times  over, 
as  ray  formula,  NaNONa^.  Such  an  unjustifiable  mode  of  writing 
may  serve  to  illustrate  the  absurd  view  they  attribute  to  me,  that 


121 

two  atoms  of  sodium  are  substituted  for  one  of  the  atoms  of  the 
oxjgeu  of  the  niti-ite  (!),  but  no  such  view  is  expressed  or  coun- 
tunanced  in  any  paper  of  mine.  The  authors  will,  I  am  sure,  agree 
with  m.e  that  a  position-formula,  which,  contains  two  or  more  groups 
of  atoms  of  the  same  element,  does  not  preserve  its  meaning  when 
rewritten  with  another  arrangement  of  its  symbols. 

(4.)  Having  shown  the  insufficiency  of  the  views  they  attribute  to 
me,  incorrectly  as  I  have  just  pointed  out,  the  authors  proceed  to 
advance  a  view  of  their  own,  which  is  nevertheless  to  be  found 
stated  explicitly  in  that  communication  of  mine  to  the  Society,  to 
which  they  principally  refer.  They  say  :  "  The  hypothesis  we  wish  to 
suggest  as  at  once  the  simplest  and  most  in  accordance  with  the 
facts,  supposes  that  the  sodium  nitrite  first  directly  combines  with 
two  atoms  of  hydrogen.  The  formula  of  the  new  compound  will  be 
Na-N !  (0H)o,  or  perhaps  ISTaONH-OH.  This  substance  will  on  the 
one  hand  split  up  into  sodium  hyponitrite  and  water,  2NaN(OH)2  = 
NaoNoOs  +  2H2O,  and  on  the  other  be  acted  on  by  hydrogen,  yielding 
hjdroxylamine  and  sodium  hydroxide,  NaN(0H)2  +  H2  =  ISTHaOH 
+  NaOH.  More  hydrogen  will  yield  ammonia  .  .  ."  (p.  657). 
Essentially  all  that  is  contained  in  the  above  extract  is  given  by  me 
in  my  paper  on  the  "  Production  of  Hydroxylamine  from  Nitric 
Acid"  (43,443).  I  there  suggest  that  nitrous  acid  "passes  next 
to  a  transition-body  capable  of  decomposing  to  hyponitrous  acid,  but 
readily  passing  on  directly  to  hydroxylamine,  thus  :  HNO2  -f-  Ho  = 
HN(0H)3  =  HNO  +  OH,,  or  otherwise,  HN(0H)2  +  2H  =  HoNOH 
+  OH2,  a  repetition  of  which  action  would  give  ammonia"  {op.  cit., 
p.  462). 

I  have  much  less  confidence  than  the  authors  appear  to  have,  as 
to  the  sufficiency  of  this  view,  which  was  indeed  only  expressed  by  me 
incidentally  in  connection  with  the  reduction  of  nitric  acid,  and  I 
[Should  not  have  felt  induced  to  assert  my  claim  to  it  now,  had  the 
authors  confined,  themselves  to  putting  it  forward  as  new,  and  not, 
with  many  references  to  my  papers,  erred  in  representing  me  as 
Ihaving  advanced  only  other  and  extravagant  views. 

85.  "  Reply  to  the  foregoing  Note."     By  W.  R.  Dunstan. 

'  1.  As  regards  the  interaction  of  nitric  oxide  and  ferrous  hydroxide, 
jbhe  statement  quoted  by  Dr.  Divers  in  par.  1,  is  only  a  fair  interpre- 
jiation  of  his  own  words.  If  Dr.  Divers  believed  that  hyponitrite 
Was  formed,  but  could  not  be  detected  in  presence  of  the  excess  of 
Llkali  (which  we  have  shown  to  be  the  case),  misunderstanding  would 
liave  been  avoided  had  he  explicitly  said  so,  although  there  would 
'lave  been  at  that  time  an  absence  of  experimental  evidence  for  the 
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suggestion.  This  reference  to  Zorn's  process  does  not  correctly 
represent  our  conclusion.  We  found,  contrary  to  the  experience  of 
Divers  and  Haga,  that  hyponitrite  can  be  formed  from  nitrite  by  a 
process  which  is  substantially  that  proposed  by  Zorn. 

2.  We  certainly  had  gathered  from  Dr.  Divers'  papers  that  he 
regarded  the  formation  of  hyponitrite  from  nitrite  as  the  result  of  the 
direct  withdrawal  of  oxygen  by  sodium,  and  not  of  the  intervention 
of  hydrogen.  The  habitual  exclusion  of  ^vater  from  his  equations  is 
in  itself  a  sufficient  justitication  for  our  statement.  I  fail  to  find  in 
any  of  Dr.  Divers'  papers  an  expression  of  the  view  that,  in  the  forma- 
tion of  sodium  hyponitrite  by  the  action  of  sodium  on  sodium  nitrite, 
water  is  the  necessary  link  in  the  series  of  interacting  compounds,  and 
that  the  hydrogen  of  this  water  first  attaches  itself  to  sodium  nitrite. 

3.  The  "  absurd  view  "  that  we  had  attributed  to  Dr.  Divers  has 
ai'isen  from  a  misunderstanding  of  his  formula  NaoNONa,  or,  as  we  had 
written  it,  NaNONa^.  The  equation  lie  gives  certainly  involves  the 
substitution  of  sodium  for  oxygen,  but  Dr.  Divers  now  explains  that 
the  resulting  compound  is  to  be  regarded  not  as  a  sodium-derivative 
of  sodium  nitrite,  but  as  a  metallic  derivative  of  hydroxylamine. 

4.  I  am  surprised  to  find  that  Dr.  Divers  claims  as  his  own  the 
hypothesis  we  have  suggested  to  account  for  the  formation  of  hypo- 
nitrite and  hj-droxylamiue  from  nitrites  and  nitric  oxide.  He  admits 
that  he  has  never  fully  discussed  the  general  question.  He  has  pro- 
posed a  similar  theory  to  account  for  certain  decompositions  of  nitric 
acid  by  the  tin-zinc  metals,  but  he  nowhere  attempts  to  show  that  an 
analogous  change  takes  place  when  sodium  acts  on  dissolved  sodium 
nitrite.  Moreover,  there  is  no  recorded  evidence  that  Dr.  Divers  had 
noticed  the  significance  of  the  simultaneous  formation  of  hyponitrite 
and  hydroxylamine  from  sodium  and  sodium  nitrite,  and  he  certainly 
had  not  shown  that  the  hydroxylamine  was  not  derived  from  the 
hyponitrite  ;  on  the  contrary,  he  has  suggested  that  hyponitrite  does 
yield  hydroxylamine  when  hydrogenised  (Trans.,  1885,  204).  It  may 
fairly  be  said  that  Dr.  Divers  was  not  even  in  possession  of  the  facts 
which  our  hypothesis  was  devised  to  explain.  My  only  object  in 
writing  this  rejoinder  is  to  point  out  the  grounds  for  attributing  to 
Dr.  Divers  the  views  to  which  he  now  takes  exception.  I  am  glad  to 
find,  that  after  all  our  interpretations  of  the  facts  do  not  appear  to  be 
so  divergent  as  I  had  formerly  supposed. 
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At  the  next  meeting,  on  December   1st,  there  will  be  a  ballot  for 
the  election  of  Felloivs,  and  the  following  papers  will  be  read : — 

"The  alleged  Existence  of  a  Third  Nitroethane."     By  Professor 
Dunstan  and  T.  S.  Dymond. 
"  An  Extension  of  MendeleefF's  Theory  of  Solution."     By  Holland 
rompton. 

"  Note  on  Electrolytic  Conduction  and  on  Evidence  of  a  Change  in 
he  Constitution  of  Water."     By  Professor  Armstrong. 

"Researches   on    the    Laws    of    Substitution  in   the    Naphthalene 
eries."     By  Professor  Armstrong. 
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RESEARCH  FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  in 
December.  Fellows  desiring  grants  are  requested  to  make  applica- 
tion before  December  12th. 


NOTICE  TO  AUTHORS  OF  PAPERS. 

To  facilitate  the  preparation  of  the  abstract  accounts  of  the 
Proceedings  at  the  meetings  of  the  Society,  all  authors  are  requested 
to  furnish  abstracts  of  their  communications,  and  to  send  their 
papers  so  that  they  may  be  in  the  hands  of  the  Secretaries,  if  possible, 
on  the  Monday  before  the  day  of  meeting.  Authors  are  also 
requested  to  write  on  their  papers  the  address  to  which  they  tuish . 
proofs  to  he  sent. 
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ABSTEACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  44.  Session  1887-88. 


December  1st,  1887.     Mr.  William  Crookes,  F.R.S.,  President, 
in  the  Chair. 

Mr,  Henry  Droop  Richmond  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Edward  Arthur  Andrews,  52,  Camden  Road,  N.W. ;  Albert  Wode- 
house  Day,  Lancing  College ;  Philip  Anderson  Estcourt,  Vyrniew 
House,  Talbot  Road,  Old  Tralford,  Manchester;  William  Gay  Forsyth, 
2,  Granville  Place,  Glasgow;  John  Booth  Kirkland,  Prince's  Hill, 
Carlton,  Melbourne;  Thomas  Atkinson  Lawson,  Ph.D.,  B.Sc, 
15,  Alexandra  Road,  IST.W. ;  Frederick  William  Shaw,  Heapey 
Bleach  Works,  North  Chorley. 

The  following  were  elected  Fellows  of  the  Society : — Messrs.  Frank 
Calder,  Horace  Woodward  Crowther,  T.  Arthur  Dickson,  Charles  A. 
Fawsitt,  David  R.  S.  Galbraith,  Joseph  C.  A.  Hall,  James  G.  Hey- 
wood,  Cassimir  J.  Head,  Walter  Hogbin,  Samuel  Lees,  jun.,  David 
Lennox,  Eberhard  Luttgen,  John  McArthur,  Angus  Mackay,  Sydney 
Martineau,  William  E.  Matthews,  John  A.  Miller,  B.Sc,  John  C.  H. 
Ming-aye,  Archibald  R.  Ormiston,  Julius  Ostersetzer,  Andrew  W. 
Taylor,  Jose  Maria  Vargas,  John  Septibo  Ward,  Bartlett  W.  Winder. 

The  following  papers  were  read  : — 

86.  "The  Alleged  Existence  of  a  Second  Nitroethane."  By  W.  R. 
)unstan  and  T.  S.  Dymond. 

The  authors  have  repeated  the  experiments  of  Kissel  {Jour.  Buss. 
%s.  Chem.  Soc,  1882,  226—230 ;  and  1884,  135—140),  who  alleges 
hat  when  the  interaction  of  ethyl  iodide  and  dry  silver  nitrite  takes 
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place  at  0°,  no  ethyl  nitrite  is  formed,  but  niti-oetbane,  together  with 
a  new  isomeride  (b.  p.  29 — 30°),  which  though  possessing  certain  of 
the  properties  of  ethyl  nitrite  appears  to  be  more  closely  allied  to 
nitroethane.  The  authors  were  unable  to  isolate  any  such  substance. 
They  show  that  by  carefully  fractionating  the  liquid  obtained  from 
the  interaction  at  0°  of  ethyl  iodide  and  dry  silver  nitrite,  it  may  ulti- 
mately be  resolved  into  ethyl  nitrite  and  nitroethane,''  and  further, 
that  fractions  which  distil  at  low  temperatures  (beloAV  100°)  exhibit 
the  chemical  properties  of  a  solution  of  ethyl  nitrite  in  nitroethane. 

87.  "An  Extension  of  Mendeleeff's  Theory  of  Solution  to  the  Dis- 
cussion  of  the  Electrical  Conductivity  of  Aqueous  Solutions."  By 
Holland  Crompton. 

The  method  made  use  of  by  Mendeleeff  in  his  paper  on  "  The  Com- 
pounds of  Ethyl  Alcohol  with  Water  "  {Chem.  Soc.  Trans.,  1887,  778), 
in  which  the  dependence  of  change  of  relative  density  on  percentage 
composition  was  considered,  has  been  applied  by  the  author,  at  Dr. 
Armstrong's  suggestion,  to  the  discussion  of  the  electrical  conductivity 
of  aqueous  solutions,  the  determinations  given  by  F.  and  W.  Kohl- 
rausch  being  made  use  of  for  the  pui'pose. 

The   curve  obtained   in   the  case  of  sulphuric  acid,  representing 

change  of  conductivity  with  percentage  composition  —  as  depending 

on  the  conductivity,  was  not  found  to  give  evidence  of  the  presence  of 
any  hydrates   in    solution.     A  second    differentiation  was   therefore 

resorted  to  and  the  coefficient  — !j  plotted  out  for  different  percentage 
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compositions.  The  curve  thus  obtained  has  an  undoubted  rectilinear 
character  and  is  discontinuous,  having  breaks  at  points  corresponding 
to  hydrates  of  the  composition  HoSOi-OHc,  H,S0i-20Ho,  H.SOi-eOH^, 
H.S04-240H2,  andHoSOi-loOOH,.  The  presence  of  all  these  hydrates, 
with  the  exception  of  that  with  24  molecules  of  water,  in  aqueous 
solutions  of  sulphuric  acid  has  already  been  recognised  by  Mendeleeff, 
who  deduced  their  existence  by  discussing  the  change  in  density  of 
such  solutions  by  the  same  method  that  he  employed  in  the  case  of 
ethyl  alcohol.  It  is  concluded  from  this  that  the  electrical  conduc- 
tivity of  sulphuric  acid  solutions  cannot  be  a  continuous  function  of 
the  percentage  composition,  but  that  it  is  influenced  by  certain 
hydrates  existing  in  the  solution,  indication  of  the  presence  of  which 
is  afforded  by  the  second  differential  coefficient  curve. 

A  certain  irregularity  exists  at  each  end  of  the  second  differential 
coefficient  curve,  where   the   pure    compound    may  be   said   to   fir> 
undergo    dilution.     This    is   regarded   as   representing   an   initiativi 
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stage  during  which  the  action  of  the  compounds  just  beginning  to  be 
formed  has  not  come  fully  into  play  and  the  conductivity  is  influenced 
by  a  number  of  physical  actions  here  probably  taking  place.  It  is 
also  pointed  out  that  no  break  occurs  on  the  second  differential 
coefficient  curve  corresponding  with  the  maxima  observed  on  the  con- 
ductivity curve,  as  the  maxima  are  found  to  occur  at  points  inter- 
mediate between  the  breaks  on  the  second  differential  curve.  The 
influence  of  both  hydrates  present  on  the  conductivity  seems  to  de- 
termine the  maximum,  which  probably  represents  that  the  sum  of  the 
influence  of  each  is  here  greatest. 

Further  confirmation  of  these  facts  is  obtained  by  the  discussion  of 
other  solutions,  all  of  which  are  found  to  act  in  a  manner  similar  to 
sulphuric  acid.  In  the  case  of  nitric  acid  there  is  evidence  of  the 
formation  of  two  hydrates,  HNOa'lSOHo  and  HN03-40Ho ;  and  in 
that  of  phosphoric  acid  of  the  two  hydrates  HaPO^'SOHo  and 
H3P04"20H2,  the  presence  of  the  same  hydrates  being  also  indicated 
in  each  case  by  Mendeleeff's  curve  for  change  of  density.  In  the  case 
of  potassium  and  sodium  hydroxides,  the  hydrates  appear  to  be  the 
same,  namely,  one  with  10,  and  one  with  6  molecules  of  water. 

The  fact  that  the  second  differential  coefficient  is  a  rectilinear  func- 
tion is  regarded  as  evidence  that  the  conductivity  is  a  function  of  the 
third  order  of  the  percentage  composition,  K  =  A  +  B^:*  +  Cp'  +  T>p  , 
this  function,  however,  being  only  continuous  between  the  limits 
indicated. 

88.  "  Note  on  Electrolytic  Conduction  and  on  Evidence  of  a 
Change  in  the  Constitution  of  Water."     By  Henry  E.  Armstrong. 

In  this  addendum  to  the  foregoing  paper,  the  author  claims  the 
results  in  support  of  the  hypothesis  which  he  has  elsewhere  advocated 
that  electrolysis  is  not  a  mere  dissociation  phenomenon  but  depends 
on  an  influence  which  one  set  of  molecules  exerts  on  another  set  while 
both  are  under  the  influence  of  the  electromotive  force.  Discussing 
the  first  differential  coefficient  curve,  he  points  out  that  the  influence 
is  exerted  almost  entirely  at  two  points  :  in  the  interval  between  the 
acid  and  the  hydrates  HoSOi-OHj  and  HoS04-20Ho ;  and  especially  in 
the  interval  between  the  two  hydrates  HoSOi-GOH,  and  H,S04-240H2. 
It  is  stiggested  that  the  comparative  smallness  of  the  effect  in  the 
foi'mer  case  is  due  to  the  acid  being  present  in  a  "polymerised"  less 
active  state,  and  that  the  lower  hydrates  are  perhaps  also  derivatives 
of  a  polymer  of  H2SO4.  Indication  is  afforded  by  a  break  in  the 
3urve  of  the  existence  of  a  compound  2H2SOi*S03.  The  author  is 
informed  by  Dr.  Messel  that  on  mixing  the  anhydride  and  acid, 
:;rystallisation  first  takes  place  when  the  mixture  has  about  the  com- 
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position  of  such  a  compound,  thug  confirming  its  existence.  It  is  sug- 
gested that  peculiar  breaks  in  the  curve  when  a  small  percentage  of 
acid  is  present  with  the  water,  or  vice  versa  are  evidence  of  a  change 
in  the  molecular  composition  of  the  fluids.  Lastly,  it  is  suggested 
that  the  electrolysis  of  fused  salts  may  be  supposed  to  take  place  in 
the  same  way  as  that  of  solutions,  i.e.,  that  they  contain  molecules  of 
different  orders  of  complexity  capable  of  influencing  each  other,  and 
that  it  is  no  longer  necessary  to  suppose  that  there  is  any  fundamental 
difference  in  the  mode  in  which  the  two  classes  of  electrolytes  are 
affected. 

Discussion. 

The  President  remai-ked  that  the  results  obtained  by  Mendeleeff", 
and  now  by  Mr.  Crompton,  illustrated  the  necessity  of  caution  in 
drawing  conclusions  from  curves  which  directly  represented  the 
results  of  observation. 

Mr.  Pickering  characterised  Mendeleeff 's  recent  communications  on 
density  curves  as  containing  a  discovery  of  the  highest  importance. 
The  acceptance  of  the  hypothesis  involved  in  his  conclusions  must 
depend  on  whether  the  breaks  shown  by  the  differential  curves 
occurred  at  points  exactly  corresponding  to  hydrates  of  definite  com- 
position, and  whether  different  physical  properties  of  the  same  solu- 
tion all  exhibited  breaks  at  the  same  points.  Mr.  Crompton's  inves- 
tigation afforded  the  first  evidence  that  this  latter  confirmation  was 
forthcoming.  For  some  months  past  Mr.  Pickering  had  been  examin- 
ing the  curves  representing  the  densities,  specific  heats  and  heat  of 
dilution  of  salt  solutions,  and  he  felt  confident  that  the  results  would 
confirm  Mendeleeff's  views  and  afibrd  conclusive  proof  as  to  the 
chemical  nature  of  dissolution.  He  intended  also  to  further  examine 
the  heat  of  dilution  of  sulphuric  acid,  and  from  the  heat  of  dilution 
he  hoped  to  obtain  more  definite  results  than  from  the  study  of 
densities.  As  far  as  his  present  results  went,  he  had  obtained  evi- 
dence in  two  or  three  cases  of  breaks  at  about  loOHoO,  as  well  as 
breaks  at  a  much  higher  state  of  dilution.  He  did  not,  however, 
believe  in  the  existence  of  compounds  such  as  cryohydrates  Avere 
assumed  to  be,  and  thought  that  such  breaks  might  well  be  explained, 
as  Dr.  Armstrong  suggested,  on  the  view  that  water  and  liquids  in 
general  were  made  up  of  molecular  aggregates. 

Dr.  MoRLET  agreed  with  Professor  Pickering  that  it  was  mucli 
better  to  make  the  curves  tell  their  own  story  in  the  manner  indicated 
by  Mr.  Crompton  and  Dr.  Arnisti'ong,  than  to  divide  them  by  the  eye 
into  arbiti'aiy  sections  in  the  way  which  had  hitherto  been  usual.  He 
anticipated  that  the  new  method  would  lead  to  important  results. 
At  the  same  time  he  did  not  quite  see  at  what  point  differentiation 
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should  stop  :  Mendel^eff  had  differentiated  his  curves  once,  Mr. 
Crompton  had  performed  the  operation  a  second  time — why  should  it 
not  be  executed  a  third  or  a  fourth  time  ?  It  was  obvious  that  the 
position  of  the  maxima  and  minima  was  greatly  changed  after  each 
differentiation,  and  therefore  the  system  of  straight  lines  which  most 
nearly  approximated  to  the  curve  would  be  different  in  each  case. 

No  doubt,  if  at  any  time  the  curve  should  exactly  resolve  itself  into 
straight  lines  that  would  be  a  proper  time  to  stop,  but,  if  only  on 
account  of  experimental  errors,  it  was  not  likely  that  this  would  often 
happen.  If  we  knew  the  law  that  governed  the  change  of  con- 
ductivity of  a  solution  whose  molecular  constitution  was  not  altered 
by  dilution,  the  problem  would  be  solved  ;  thus  if  the  curve  expressing 
that  law  were  a  conic  section  we  should  differentiate  once,  if  it  be  a 
cubic  we  must  differentiate  twice,  and  so  on.  For  example,  the  same 
experimental  curve  might  perhaps  be  represented,  within  the  limits 
of  experimental  error,  either  by  portions  of  five  conic  sections,  by 
portions  of  three  cubics,  or  by  parts  of  two  curves  of  the  fourth 
degree  ;  which  representation  was  to  be  chosen  ? 

Professor  Ramsay  agreed  with  Dr.  Morley's  remarks.  He  asked 
Mr.  Crompton  whether  any  physical  meaning  was  to  be  attached  to 
the  second  differential  coefficient,  or  if  it  was  merely  found  to  fiit  the 
facts.  Commenting  on  Dr.  Armstrong's  remarks,  he  asked  to  be 
informed  what  special  views  on  electrolysis  were  held  by  Dr.  Armstrong 
which  could  be  supported  by  the  proof  of  the  existence  of  complex 
molecular  aggregates.  Dr.  Armstrong  had  spoken  of  such  molecular 
aggregates  being  urged  past  each  other  by  the  electric  current ;  but 
of  this  there  would  appear  to  be  no  proof,  for  as  far  as  the  speaker 
knew,  there  was  no  proof  of  the  separation  of  such  aggregates  to  oppo- 
site poles  during  the  passage  of  a  current.  Moreover,  granting 
Dr.  Armstrong's  assertion  that  such  transference  of  molecular  aggre- 
gates in  opposite  directions  did  occur,  how  is  the  fact  of  electrolysis  to 
be  explained  by  the  friction  of  those  travelling  in  opposite  directions  ? 
Did  Dr.  Armstrong  imagine  that  the  corners  of  such  aggregates  were 
rubbed  off  ? 

Mr.  Cromptox,  replying  to  Dr.  Morley's  objection  that  there  did 
not  seem  to  be  any  reason  why  a  limit  should  be  put  to  the  differentia- 
tion when  that  operation  had  been  performed  twice,  and  that  it  would 
be  just  as  reasonable  to  proceed  with  a  third  or  fourth  differentiation 
and  so  on,  said  that  a  limit  to  the  differentiation  would  necessarily 
have  to  be  made  according  to  the  nature  of  the  case  under  investiga- 
tion and  the  discretion  exercised  by  the  investigator.  In  the  present 
instance  the  limit  of  differentiation  is  clearly  indicated  by  the  agree- 
ment of  the  results  obtained  with  those  previously  arrived  at  by 
Mendeleef  by  discussing  a  totally  different  physical  property.     There 
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present  case,  for  supposing  that  operation  to  be  again  performed,  it 
Avould  give  first  a  constant,  and  on  repetition  zero,  or  at  most  leave  the 
eiTors  due  to  experiment,  and  those  which  come  in  when  performing 
the  differentiation.  In  general  it  is  easy  to  recognise  when  this  stage 
is  reached,  provided  that  the  errors  are  small,  as  in  the  experiments 
under  discussion.  In  reply  to  Professor  Ramsay  he  said  that  he 
could  not  give  any  physical  meaning  to  the  second  differential 
coefficient . 

Dr.  AinisiiiOXG  said  that  he  could  not  now  usefully  reply  to  the 
questions  put  by  Professor  Ramsay,  as  to  do  so  would  involve  a 
lengthy  explanation  of  all  that  had  jii-eviously  been  urged  ;  moreover 
his  views  had  been  fully  stated  in  documents  which  were  in  the  hands 
of  the  members  of  the  British  Association  Electrolysis  Committee. 

89.  "Bismuth  Iodide  and  Bismuth  Fluoride."  By  B.  S.  Gott  and 
M.  M.  Pattison  Mnir. 

The  preparation  of  bismuth  iodide  in  the  wet  way,  by  addition  of 
potassium  iodide  to  a  solution  of  bismuth  nitrate,  is  described.  The 
amounts  of  decomposition  of  specimens  of  bismuth  iodide  prepared  in 
the  wet  and  dry  Avays  by  heating  with  water  are  tabulated,  and  shown 
to  be  practically  the  same. 

The  preparation  of  bismuth  fluoride  by  adding  potassium  fluoride 
solution  to  a  solution  of  bismuth  nitrate,  is  described,  and  the  properties 
of  this  salt  are  enumerated. 

The  relative  densities  of  Bila,  BiF^  and  BiOF  are  given. 

90.  "  The  Actimi  of  Hydrogen  Sulphide  on  Arsenic  Acid."  By  B. 
Brauner.  Ph.D.,  and  F.  Tomicek. 

When  arsenic  acid  is  treated  with  hydrogen  sulphide,  the  precipitate 
consists  either  of  arsenic  pentasulphide  or  contains  in  addition 
arsenic  trisulphide  and  sulphur.  The  author's  find — (1)  that  when 
a  rapid  current  of  hydrogen  sulphide  is  passed  into  a  warm  solution 
of  arsenic  acid  containing  chlorhydric  acid,  the  pentasulphide  is 
formed  slowly,  but  completely  :  2H3ASO4  +  oH-jS  =  AS2S5  +  SH.O  : 
(2)  that  in  sohitions  of  the  acid,  or  when  the  gas  is  passed  sloicly  into 
warm  solutions  of  arsenates  containing  chlorhydric  acid,  a  secondary 
reaction  takes  place  together  with  the  first  chief  reaction,  but  never 
alone,  viz. :  (a)  H.AsO^  +  HoS  =  HjAsOs  +  S  +  HoO  ;  (b)  2H3ASO3 
+  3HoS  =  AsoS,  +  6H0O. 

91.  "Note  on  the  Constitution  of  Mairogallol."  By  C.  S.  S.. 
Webster. 

On  chloi'inating  the  trihydric  phenols  pyrogallol  and  phloroglucinoU 
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I  succeeded  in  obUiximg  from  both  the  tricliloro-derivative  {Chcvi. 
Soc.  Trans.,  1886,  423),  this  stage  of  the  chlorination  having  previously 
been  overlooked  in  both  cases.  Identical  results  have  since  been 
published,  without  the  slightest  reference  to  my  vrork,  by  K.  Hazura 
and  Benedikt  (Ghem..  Soc.  Ahstr.,  1886,  52),  and  by  A.  Hantzsch  and 
K.  Schniter  {Ber.,  20,  2033—2040). 

The  continued  action  of  the  halogen  operates  very  differently  on  the 
two  trichloro- derivatives  :  in  the  case  of  phloroglucinol  the  benzene 
nucleus  is  broken  down  and  chloracetic  acids  are  formed ;  in  the  case 
of  pyrogallol  there  is  a  nnion  o£  the  Ce  nuclei  with  formation  of  dg 
derivatives,  though  from  the  empirical  composition  of  these  it  can 
scarcely  be  doubted  that  the  double  union  of  the  carbon-atoms  is  re- 
solved at  several  points.  Since  the  publication  of  my  last  note  I 
had  been  engaged  in  investigations  into  the  constitution  of  mairo- 
gallol  and  leucogallol,  the  Cis  derivatives  in  question,  the  results  of 
which  have  now  to  a  certain  extent  been  anticipated  by  Hantzsch 
and  Schniter.  Their  discussion  of  the  constitution  of  these  compounds 
is  based  upon  one  observation  only,  viz.,  that  they  yield  trichloropyro- 
gallol  as  the  chief  product  on  reduction  by  zinc  and  sulphuric  acid. 
From  this  and  the  numerical  ratios  of  the  empirical  formulas  they 
arrive  at  a  constitutional  formula  repi'esenting  them  as  a  species  of 
quinone-chlorides . 

The  decompositions,  which  1  had  studied  with  the  object  of  eluci- 
dating their  constitution,  are  those  by  water,  by  heating  alone,  and  by 
the  action  of  the  hyposulphites.  On  boiling  mairogallol  with  water,  a 
rapid  decomposition  sets  in,  carbonic  anhydride  is  liberated,  and  the 
residual  products  in  solution  are  oxalic  acid  and  trichloropyrogallol. 
If  sulphurous  acid  be  introduced  during  the  heating,  a  similar  decom- 
position ensues,  but  the  solution  contains  in  addition  to  the  above- 
named  products  a  condensed  derivative,  which  is  precipitated  from 
solution  by  gelatin.  On  treating  mairogallol  with  sodium  hydrogen 
sulphite  in  aqueous  solution  and  adding  zinc-dust,  reduction  ensues ; 
the  chief  product  is  again  trichloropyrogallol.  In  addition  to  this, 
amorphous  substances  are  obtained,  which  may  be  separated  by  pre- 
cipitation with  lead  acetate  and  subsequently  purified ;  these  resemble 
the  lignocelluloses  in  giving  furfural  on  distillation  with  dilute  sul- 
phuric acid,  and  yellow-coloured  substitution-derivatives  with  chlo- 
rine, charactei-ised  by  the  magenta  reaction  with  sodium  sulphite.  On 
gradually  heating  mairogallol  a  sublimate  of  trichloroquiuoue  and 
tetrachloroquine  is  obtained.  The  residue  is  a  mixture  of  a  number 
of  products,  some  of  which  were  isolated  in  the  crystalline  form,  but 
in  quantity  too  minute  for  investigation.  Some  are  amorphous,  and 
precipitated  by  gelatin  from  aqueous  solution. 

Leucogallol  when  heated  at  100°  is  easily  converted  into  trichloro- 
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pyrogallol  and  a  product  reacting  like  quinone.  Following  up  the 
indications  of  these  results,  I  endeavoured  to  obtain  synthetical  pro- 
ducts from  quinone  (cliloroquinones)  and  trichloropjrogallol,  but  I 
could  obtain  no  products  of  combination. 

These  results  undoubtedly  confirm  the  view  of  Hantzsch  and 
Schnitcr,  that  the  compounds  in  question  are  derived  by  condensa- 
tion from  a  hypothetical  molecule  represented  by  the  formula — 
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a  substituted  quinone  in  which  one  of  the  characteristic  oxygens  is 
diisplaced  by  Ch  and  the  aromatic  linking  of  the  carbon-atoms  in  part 
resolved. 

It  is  well,  however,  to  bear  in  mind  that  this  view  is  based  rather 
upon  inferences  from  the  empirical  formula  than  upon  actual  proof  ; 
and  it  is  at  least  probable  that  one  or  more  of  the  Ce  nuclei  are  more 
completely  resolved,  in  respect  of  aromatic  constitution,  than  has  been 
assumed. 

With  the  view  of  further  elucidating  the  matter,  I  was  engaged  at 
the  time  of  the  publication  of  the  paper  in  question,  and  still  am, 
in  studying  these  decompositions  quantitatively. 

In  the  course  of  this  investigation  I  had  occasion  to  recr3'stallise 
mairogallol  from  chloroform.  Two  specimens  obtained  in  this  way, 
after  drying  at  100°,  gave  on  analj-sis  52"41  and  52'47  CI  per  cent, 
respectively,  whereas  a  specimen  recrystallised  from  benzene  gave 
30-34  per  cent.  CI  (calc.  Ci8H;Cl„Oi9  =  50-4  per  cent.  CI) ;  (calc. 
SigHvCliiOio '.  CHCI3  =  52-37  per  cent.  CI).  The  chloroform  appears, 
therefore,  to  be  retained  in  molecular  combination. 
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At  the  next  meeting,  on  December  15th,  the  following  papers  will 
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"An  Apparatus  for  Comparison  of  Colour  Tints."  By  A.  W. 
Stokes. 

"  The  Sulphonation  of  Naphthalene."  By  Dr.  Armstrong  and  W. 
P.  Wynne,  B.Sc. 

"Isomeric  Change  in  the  Naphthalene  Series.  Nos.  1,  2,  3  and  4." 
By  Dr.  Armstrong  and  Messrs.  Amphlett,  Williamson  and  Wynne. 
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Science.  (1.)  The  Reduction  of  Chlorates  by  the  Copper-zinc 
Coaple.  (2.)  The  Oxidation  of  Oxalic  Acid  by  Potassium  Bichro- 
mate. (3.)  A.  I^lethod  of  Separating  Supernatant  Liquids."  By  C. 
H.  Bothamley. 

"The  Alloys  of  Copper  and  Antimony  and  of  Copper  and  Tin." 
By  E.  J.  Ball,  Ph.D. 
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December  loth,  1887.     Mr.  William  Crookes,  F.R.S.,  President, 
in  the  Chair. 

Messrs.  Herbert  E.  Kirby,  John  IS'orman  Collie  and  Sydney 
Martineau  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Samuel  Banner,  Sherwood,  Seftou  Park,  Liyerpool  ;  Arthur  Gr. 
Bloxam,  Royal  Agricultural  College,  Cirencester ;  Lewis  Walter 
Hawkins,  18,  Burr  Street,  London,  E.;  Stevenson  J.  C.  G.  Macadam, 
Brighton  House,  Portobello,  Edinburgh ;  Sidney  Skinner,  B.A., 
Christ's  College,  Cambridge;  Charles  Francis  Townsend,  Ashley 
Road,  Epsom ;  Alfred  Edwin  Tutton,  12,  South  Parade,  Bromptou, 
S.W. 

The  following  papers  were  read  : — 

92.  "An  Apparatus  for  Comparison  of  Colour-tints."  By  Alfred 
W.  Stokes. 

In  operations  such  as  N"esslerising  in  water  analysis,  when  it  is 
necessary  to  compai-e  a  number  of  depths  of  tint  with  one  another, 
it  is  very  inconvenient  to  have  to  make  up  a  large  series  of  standard 
tints.  The  author  has  devised  an  apparatus  which  obviates  this 
necessity.  It  consists  of  a  base-board  on  which  lies  a  sheet  of  white 
opal  glass.  Placed  obliquely  a  little  way  above  this  is  a  sheet  of 
glass  on  which  rest  the  Nessler-tubes  containing  the  solutions  whose 
tints  are  to  be  compared.  The  mouth-ends  of  these  tubes  recline  in 
grooves  hollowed  in  a  horizontal  bar.  This  bar  is  supported  by  two 
pillars,  on  one  of  which  slides  a  ring  clasping  a  calibrated  glass  tube  ; 
this  tube  has  a  side  tubulure  at  the  base,  and  is  thus  and  by  means  of 
a  short  india-rubber  tube  connected  with  a  similar  but  uncalibrated 
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tabe  resting  on  the  glass  plate.  A  known  quantity  of  the  standard 
colour  being  placed  in  the  tube  carried  by  the  ring  and  diluted  up  to 
the  top  mark  -o-ith  water,  if  the  movable  tube  be  raised,  this  standartl 
solution  will  flow  into  the  tube  resting  on  the  glass  plate.  The 
movable  tube  is  calibrated  to  show  how  much  is  present  in  the 
other  tube.  Hence,  if  a  Xessler-tube  containing  liquid  of  un- 
known depth  of  tint  be  placed  beside  the  tube  on  the  glass  plate, 
and  the  tube  in  the  sliding  ring  be  raised  or  lowered  till  the  tints 
agree  iu  the  two  tubes  resting  on  the  glass  plate,  a  simple  inspection 
of  the  level  of  the  liquid  in  the  calibrated  tube  will  give  the  quantity 
of  standaini  colour  the  unknown  solution  is  equal  to. 

The  apparatus  is  especially  useful  in  Nesslerising ;  also  in  determi- 
nations of  the  quantity  of  lead  present  in  watei'S ;  and  in  otber  cases 
where  compaj-ison  of  tint  depths  is  necessary. 

93.  ''  The  Allovs  of  Copper  and  Antimony  and  of  Copper  and 
Tin.'     By  E.  J.  Ball,  Ph.D. 

The  author  gives  the  results  of  experiments  instituted  with  the 
view  of  obtaining  fnrther  evidence  as  to  whether  the  alloys  Cu2Sb  and 
CuiSb,  which  are  indicated  by  changes  in  the  direction  of  the  curve 
by  which  the  electrical  conductivity  of  the  copper-antimony  alloys  is 
expressed,  are  or  are  not  compounds.  Copper,  antimony  and  lead 
were  melted  together  in  varying  proportions,  lead  being  a  metal  which 
alloys  only  to  a  very  slight  extent  with  copper.  Mixtures  of  CujSb 
and  lead  were  first  made,  the  first  alloy  containing  95  per  cent,  of 
lead ;  the  second  90  per  cent,  of  lead  ;  and  so  on  for  the  remainder  of 
the  series.  No  alloys  could  be  formed  between  the  one  with  20  per  cent, 
and  that  with  65  per  cent,  of  CujSb.  The  intermediate  mixtures 
that  had  sepai^ated  on  solidification  were  all  melted  up  together  and 
allowed  to  cool  slowly,  with  the  result  that  owing  to  the  partial 
oxidation  and  consequent  loss  of  antimony  in  the  successive  fusions 
and  castings,  the  metal  was  found  to  have  separated  on  solidification 
into  three  alloys  of  different  densities.  The  upper  of  these  had 
the  composition  Cu^Sb,  the  alloy  which  occupies  the  lowest  posi- 
tion on  the  conductivity  curve.  The  mixture  of  75  lead  and  25  CujSb, 
the  first  that  separated  after  fusion,  when  cast  in  a  cylindrical  mould, 
separated  on»cooling  into  two  concentric  cylindei^  the  inner  of  which 
had  the  same  composition  as  that  of  the  last  alloy  that  formed  before 
the  separation  of  the  fused  mixture  into  two  alloys,  i.e.,  80  lead  and 
20  CuoSb.  The  author  is  of  opinion  that  this  represents  the  satu- 
rated solution  of  Cu^Sb  in  lead.  The  alloys  were  then  cast  into  discs, 
which  were  ground  to  the  same  size  and  examined  by  the  aid  of  the 
Hughes'  induction  balance.     The  curve  of   relative  conductivity  so 
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obtained  was  practically  a  straight  line  between  the  terminal  points. 
In  view  of  this  fact,  and  since  in  their  general  appearance  the  alloys 
resemble  both  in  colour  and  structure  mixtures  of  CuoSb  and  lead, 
it  would  appear  that  CuoSb  exists  in  these  alloys  as  such. 

In  the  second  series  of  alloys,  the  first  mixture  consisted  of  05 
antimony,  2'5  lead  and  2"5  copper;  the  second  of  90  antimony,  5  lead 
and  5  copper.  These  alloys  were  all  more  or  less  grey  in  colour,  and 
their  fracture  became  conchoidal  as  -the  alloy  approached  in  composi- 
tion CuiSb.  The  induction  balance  curve  rose  gradually,  till  the 
copper  and  antimony  Avere  almost  in  the  proportions  necessary  to 
form  CuaSb,  and  then  fell  again  as  this  point  was  passed. 

In  the  third  series,  the  first  alloy  formed  contained  95  copper, 
2"5  lead  and  2'5  antimony ;  the  second  contained  90  copper,  5  lead 
and  5  of  antimony.  All  the  alloys  of  this  series  formed,  except  the 
one  with  50  copper,  25  lead  and  25  antimony ;  this  separated  on 
cooling  into  an  alloy  which  was  again  found  to  have  the  composition 
CaiSb  and  lead  containing  antimony  and  copper.  The  induction 
balance  curve  of  this  series,  allowing  for  the  dilution  of  the  copper- 
antimony  alloys  by  lead,  is  identical  with  that  of  the  copper-antimony 
alloys  free  from  lead.  Throughout  these  three  series  of  alloys  the 
lead  appears  to  be  wholly  without  influence  on  the  physical  propertie.s 
except  that  which  it  exercises  as  a  diluent,  the  influence  of  the  alloys 
forming  the  turning  points  of  the  conductivity  curve,  CujSb  and 
CuiSb,  being  as  marked  in  the  presence  of  lead  as  when  that  metal 
is  absent.  Hence  the  author  believes  that  these  two  alloys  are  true 
compounds.  When  they  are  fused  with  silver  sulphide,  the  copper 
in  both  CujSb  and  CuiSb  is  to  a  great  extent  displaced  by  silver, 
without  greatly  altering  the  character  of  the  alloy. 

Copper-tin  alloys  were  treated  with  lead  in  a  similar  manner,  and 
in  this  case  also  the  lead  appeared  to  be  without  effect  on  the  general 
character  of  the  alloys,  the  influence  of  the  alloys  which  are  indicated 
by  the  turning  points  of  the  conductivity  curve,  viz.,  Cu-aSn  and 
CuiSn,  being  as  mai'ked  as  in  the  case  of  the  turning  points  of  the 
copper-antimony  alloys  Cu:,Sb  and  CuiSb. 

Discussion. 

Professor  Roberts-Austen  said  that  the  alloy  of  copper  and 
antimony  known  as  the  "  Regnlus  of  Yenus  "  is  the  only  alloy  having 
an  intense  violet  colour,  which  made  it  an  object  of  great  interest  to 
the  alchemists,  but  it  had  been  strangely  neglected  by  their  successors 
m  modern  times.  Lead  unites  readily  with  antimony,  and  it  therefore 
appeared  not  improbable  that  lead  would  induce  a  certain  amount  of 
antimony  to  leave  the  copper  and  form  triple  alloys ;  but  Dr.  Ball  had 
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filiown  that  the  antimon}^  and  copper  alloys  remained  intact,  and  that 
lead  merely  diluted  them.  This  was  specially  interesting  because,  to 
turn  to  other  metals,  it  is  well  known  that  zinc  and  lead  if  melted  and 
mixed  in  the  fused  state  separate  from  each  other  almost  entirely  on 
cooling.  Notwithsfanding  this  fact,  A.  and  L.  Svanberg  had  shown 
that  in  the  presence  of  a  third  metal,  viz.,  tin,  lead  and  zinc  will 
unite  to  form  a  triple  alloy  ZnSus  +  2PbSn3,  which  solidifies  at  168°  C. 
It  was  generally  assumed  that  rapid  cooling  prevented  the  "liquation" 
or  separati(m  of  the  constituents  of  alloys,  but  the  speaker  had  shown 
in  the  case  of  the  silver-copper  alloys,  that  slow  cooling  produced 
products  as  uniform  in  composition  as  Levol's  alloy  containing  71 '8 
per  cent,  of  silver,  the  only  alloy  of  the  series  which  was  formerly 
believed  to  be  uniform  in  composition. 

Professor  Roberts- Austen  added  that  he  was  glad  of  the  new 
evidence  afforded  by  the  author's  observations  of  the  delicacy  of  the 
Hushes  induction  balance,  an  instrument  which  he  had  long  since 
predicted  would  prove  to  be  of  great  service  in  studying  the  molecular 
constitution  of  alloys. 

Dr.  C.  R.  Alder  Wright  said  that  the  determinaiion  of  the  con- 
stitution of  ternary  alloys  involved  the  solution  of  some  ver}^  interest- 
ing problems,  which  in  certain  cases  appeared  to  be  of  a  far  more 
complex  order  than  was  generally  supposed.  A  great  distinction  was 
to  be  made  between  the  amount  of  permanent  miscibility  possible  with 
fluid  metals  whilst  kept  molten  by  heat,  and  the  more  or  less  com- 
plete segregation  taking  place  during  solidification  on  cooling, 
especially  when  slowly  effected.  In  the  latter  case  the  separation 
appea^red  frequently  to  be  regulated  by  the  formation  of  alloys  of 
definite  constant  compositions,  atomic  or  otherwise,  which  possessed 
fusing  points  higher  or  lower  than  those  of  the  rest  of  the  masses :  so 
that  one  portion  solidified  first,  leaving,  so  to  speak,  a  more  fusible 
mother-liquor.  But  it  was  quite  different  in  the  former  case  :  with 
certain  metals  in  certain  proportions  the  mixture  when  melted,  well 
stirred  together  and  then  left  quiescent  for  some  time  in  a  molten 
condition,  separated  into  two  layers,  just  as  a  mixture  of  ether  and 
water,  or  certain  mixtures  of  ether,  alcohol  and  water  would  do  if 
shaken  up  and  then  allowed  to  stand ;  the  relative  proportions  in 
which  the  metals  divided  themselves  were  doubtless  regulated  by 
some  law,  because  one  given  mass  always  divided  itself  in  one  way, 
and  another  in  another,  and  so  on  ;  but  this  law  or  guiding  principle 
did  not  seem  to  be  connected  with  combination  in  atomic  proportions, 
nor  upon  the  production  of  any  one  particular  alloy  which  formed 
and  separated  from  the  rest  of  the  mass.  He  was  not  in  a  position  at 
present  to  indicate  what  really  was  the  guiding  principle  in  such 
cases,  but  hoped  that  some  experiments  upon  which  he   and  Mr.  C. 
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Thompson  were  now  engaged  would  throw  !^light  on  the  question. 
These  experiments  were  being  carried  out  with  vai'ious  mixtui'es  of 
lead,  zinc  and  tin  or  bismuth :  thus  for  example  a  series  of  ingots 
were  made  by  mixing  equal  weights  of  lead  and  zinc  in  each  case 
with  varying  amounts  of  tin,  melting  together,  well  stirring  and 
keeping  molten  for  one  to  two  hours,  and  then  cooling  without  more 
delay  than  was  absolutely  necessary  in  order  to  diminish  possible 
sources  of  error  through  incipient  segregation  during  solidificatioa 
taking  place  in  either  the  bottom  or  the  top  one  of  the  two  layers 
into  which  the  molten  mass  divided  itself  during  the  period  of 
quiescence.  The  top  and  bottom  portions  being  analysed  and  the 
lead  and  tin  calculated  per  unit  of  zinc  in  the  first  case,  and  the  zinc 
and  tin  per  unit  of  lead  in  the  second,  and  these  pairs  of  values  being 
plotted  off  as  abscissee  and  ordinates  respectively,  curves  were  obtain- 
able from  comparison  of  which  he  hoped  to  be  able  to  deduce  the 
guiding  princijjle.  In  each  case  the  amount  of  zinc  taken  up  by  the 
heavier  alloy  in  which  lead  predominated,  and  that  of  lead  in  the 
lighter  alloy  in  which  zinc  predominated,  increased  with  the  amount 
of  tin  present;  but  not  always  in  the  same  ratio.  Moreover,  the 
relative  proportions  in  which  the  tin  divided  itself  between  the  bottom 
and  top  layers  was  not  constant,  but  varied  with  the  proportion  of 
tin  in  the  total  mass  ;  so  that  the  production  of  atomic  compounds  of 
the  metals,  even  if  it  occurred  at  all,  was  certainly  not  the  sole  ex- 
planation of  the  results.  The  principle  of  two  saturated  solutions 
being  formed  also  appeared  to  be  inapplicable. 

In  answer  to  a  further  question  by  Dr.  Ball,  Dr.  Alder  Wright  said 
that  his  experiments  were  as  yet  hardly  complete  enough  to  enable 
him  to  pronounce  definitely,  but  he  thought  that  the  formation  of  an 
eutectic  alloy  would  not  afford  an  adequate  explanation,  because  if 
this  were  the  case,  either  the  top  or  the  bottom  layer  (presumably 
the  latter,  being  usually  the  mure  fusible)  should  exhibit  constancy 
of  composition  Avhich  was  very  far  from  being  the  case  ;  the  principle 
of  eutexia  no  doubt  largely  regulated  the  solidification  of  molten 
masses  on  cooling ;  but  it  did  not  seem  to  be  so  closely  connected 
with  the  miscibility  of  molten  metals  kept  fluid  throughout.  As 
regards  avoiding  loss  by  oxidation  during  fusion  and  volatilisation  of 
zinc,  he  had  found  that  a  little  cyanide  of  potassium  previously 
fused  in  the  melting  pot  largely  if  not  entirely  prevented  both  sources 
of  alteration ;  and  was  preferable  for  this  purpose  to  borax  or  meta- 
phosphate  of  soda,  &c.,  as  these  substances  did  not  exert  any  reduc- 
ing action,  but  simply  cleansed  the  metal  by  dissolving  any  oxide 
that  migrht  be  formed. 
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94.  "  The  Constitution  of  the  so-called  mixed  Azo-compounds." 
Bv  Francis  K.  Japp,  F.R.S.,  and  Felix  Klingemann,  Ph.D. 

The  authors  find  that  diazobenzene  chloride  interacts  with  ethylic 
sodiomethacetoacetate  to  form  acetic  acid  and  an  ethereal  salfc, 
CiiHuNoOo  (m.  p.  117'^),  which  by  hydrolysis  is  converted  into  the  acid 
C'sHinXoOo  (m.  p.  ISo'^).  They  have  also  prepared  homolognes  of 
these  compounds,  substituting  ortho-  and  para-diazotoluene  for  diazo- 
benzene, and  ethylic  ethacetoacetafe  for  methacetoacetate.  They  at 
first  regarded  the  acid  C9H10N2O2  as  benzene-azo-propionic  acid, 
r„H5-X./CH(CH:,)-C00H  (see  Ber.,  20,  2042).  It  yields  on  reduc- 
tion a  hydrazo-acid,  Cs,Hi2X202  (m.  p.  170~),  which  proved  to  be  the 
a-phenylhydi'azidopropionic  acid  of  Fischer  and  Jonrdan,  obtained  by 
r.^duction  of  phenylhydrazinepymvic  acid.  On  comparing  the  sup- 
posed benzene-azo-propionic  acid  with  phenylhydi-azinepyruvic  acid, 
it  was  found  that  the  two  compounds  were  identical,  the  melting 
point  (169°)  given  by  Fischer  and  Jonrdan  being  much  too  low.  It 
therefore  appeared  probable  that  the  acid  was  a  hydrazide :  this  view 
is  supported  by  the  following  proof  that  "  beiizene-azo-acetone," 
hitherto  formulated  CHj-CO-CHo-No-CeHa,  is  in  reality  a  hydrazide  of 
the  formula  CHa'CO'CH  .*  X-XHCeHs,  derivable  from  pyruvic  aldehyde. 

By  acting  on  "  benzene-azo-acetone "  with  sodium  ethoxide  and 
ethylic  chloracetate,  an  ethereal  salt  was  obtained  which  on  hydrolysis 
yielded  an  acid  of  the  formula  CuHuXjOa  (m.  p.  161 — 162°).  By 
Induction  this  acid  gave  anilido-acetic  acid,  but  no  aniline,  thus 
proving  that  it  has  the  formula  CH^-CO'CH  !  X-X(C6H5)CH/COOH. 
It  "benzene-azo-acetone"  had  the  formula  hitherto  ascribed  to  it,  the 
introduction  of  CH.'COOH  into  the  methyl ene-group  would  have 
occurred  and  the  resulting  compound  would  have  yielded  aniline  on 
r.'dnction. 

The  above  view  is  confirmed  by  the  fact  that  the  phenylhydrazide 
of  "  benzene-azo-acerone  "  proves  to  be  identical  with  the  dihydrazide 
CfiHgXH-X  :  CH-C(CH3)  :  X-XHCsHs,  recently  obtained  by  von 
Pechmann  from  methylglyoxal  (pyruvic  aldehyde)  and  phenylhydr- 
azine. 

The  authors  therefore  regard  the  various  so-called  mixed  azo-com- 
ponnds  obtained  by  the  action  of  diazo-salts  upon  compounds  of  the 
ethylic  acetoacetate  type  as  hydrazides.  They  point  to  the  parallel 
case  of  the  formation  of  isonitroso-compounds  (hydroximes)  by  the 
action  of  nitrous  acid,  and  suggest  that  this  analogy  would  be  more 
perfect  ii  free  diazobenzene  were  regarded  as  the  anilide  of  nitrous 
acid,  thus :  OX-XHCeHj.  Experiments  are  being  undertaken  in 
f-upport  of  this  view.  They  had  intended  to  study  the  action  of 
reducing  agents  on  the  alkyl-derivatives  of  the  benzene-azo-naphthols 
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in  order  to  settle  the  question,  already  mooted  by  Zincke,  as  1o 
whether  the  latter  are  azo-compounds  or  hydrazides ;  but  have 
renounced  this  intention  on  learning  that  Professor  Meldola  is 
engaged  in  investigating  this  subject. 

95.  "  The  Interpretation  of  Absorption-Spectra."     By  G.  H.  Bailey. 

96.  "  The  Reduction  of  Potassium  Bichromate  by  Oxalic  Acid." 
By  C.  H.  Bothamley,  Assistant  Lecturer  on  Chemistry,  Torkshire 
College. 

Potassium  bichromate  and  hydrated  oxalic  acid,  finely  powdered 
and  intimately  mixed,  interact  spontaneously  after  two  or  three 
hours,  or  instantly  if  heated  to  30 — 35°;  after  heating  at  110 — 120" 
until  the  weight  is  constant,  a  dark  friable  residue  is  obtained  which 
is  completely  soluble  in  water.  If  the  mixture  which  has  been  heated 
at  110 — 120°  is  heated  over  a  low  flame,  care  being  taken  to  avoid 
fusion,  further  decomposition  ensues,  and  on  treatment  with  water 
chromic  oxide  remains  undissolved  and  a  solution  of  potassium 
chromate  free  from  oxalic  acid  and  chromic  salts  is  left. 

If  dehydrated  oxalic  acid  be  taken  the  interaction  does  not  take 
place  spontaneously,  but  occurs  instantly  at  30 — 35",  the  product 
being  a  very  bulky  porous  and  friable  grey  solid ;  the  nature  and 
limit  of  the  interaction  is,  however,  the  same  as  with  the  hydrated  acid. 

With  an  excess  of  oxalic  acid,  reduction  is  complete,  but  with 
excess  of  bichromate  the  interaction  is  diffei-ent.  The  first  stage  of 
the  interaction,  which  takes  place  at  a  temperature  not  exceeding 
120°,  is  represented  by  the  equation  2K2Cr207  +  6H0C3O4  = 
Cr2(CoOi)3  +  6H2O  +  6C0.,  +  2K.3Cr04.  The  decomposition  is 
limited,  even  in  presence  of  excess  of  bichromate,  by  the  formation  of 
chromic  oxalate,  which  is  not  further  oxidised  at  12j°.  At  a  higher 
temperature  in  presence  of  only  a  slight  excess  of  bichromate  the 
chromic  oxalate  decomposes  in  accordance  with  the  equation 
CroCCOi),  =  CroOa  +  3C0  +  3CO2.  If,  however,  a  considerable 
excess  of  bichromate  is  present  further  oxidation  takes  place  thus : 
2K2Cr207  +  Cr-XC^O^s  =  2Cr203  +  6CO2  +  2K2CrO,.  The  com- 
plete oxidation  of  oxalic  acid  in  presence  of  a  large  excess  of  potas- 
sium bichromate  is  represented  by  the  equation  4K3Cr207  +  6H2C3O4 
=  2Cr203  +  4K2Cr04  +  6H0O  +  I2CO2. 

97.  "  The  Reduction  of  Chlorates  by  the  Zinc-copper  Couple." 
By  C.  H.  Bothamley  and  G.  R.  Thompson. 

When  a  solution  of  potassium  chlorate  is  reduced  by  means  of  the 
zinc-copper  couple  (Thorpe,  Trans.,  1873,  541)  a  portion  of  the 
reduced    chloride    is    converted    into    zinc    oxychloi-ide,     which    is 
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insoluble  in  water  but  readily  soluble  in  dilute  sulphuric  acid.  The 
quantity  of  oxycbloride  formed  is  gi-eater  the  more  concentrated  the 
solution.  In  order  to  avoid  the  error  due  to  this  cause,  the  chlorate 
solution  is  heated  with  the  couple  for  about  one  hour,  and  pure  dilute 
sulphuric  acid  is  then  added  until  the  zinc  hydroxide  and  oxychloride 
just  dissolve.  The  liquid  is  filtered,  neutralised  with  calcium 
carbonate  and  titrated  with  silver  nitrate.  Thus  modified,  the 
method  gives  very  accurate  results ;  the  solution  should  not  contain 
more  than  1"5  gi-am  of  potassium  chlorate  in  25  c.c,  and  should  just 
cover  the  couple. 

98.  "  Preliminary  Notice  on  the  Oxidation  of  Oxalic  Acid  by 
Potassium  Bichromate."  By  Emil  A.  Werner,  Assistant  in  the 
Chemical  Laboratory,  University  of  Dublin. 

In  the  course  of  an  investigation  of  chromoxalates  and  analogous 
chromium  compounds  with  other  organic  acids,  the  results  of  which 
have  already  been  partly  published  (Trans.,  1887,  383),  I  was  led  to 
study  the  action  of  oxaKc  acid  on  potassium  dichromate  solutions  in 
presence  of  sulphuric  acid.  The  results  already  obtained  seem  note- 
worthy, and  in  view  of  the  fact  that  a  paper  on  the  same  or  a  similar 
subject  is  announced,  I  send  the  following  short  note. 

In  the  preparation  of  the  blue  chromoxalates  already  described, 
9  mols.  of  oxalic  acid  are  required  for  the  complete  reduction  of  each 
molecule  of  potassium  dichromate;  in  this  interaction  the  oxalic  acid 
is  divisible  into  two  distinct  portions,  viz.,  3  moLs.  which  are  used  up 
in  the  reduction  of  the  dichromate,  and  6  mols.  which  combine  Avith 
the  reduced  chromium  to  produce  the  chromoxalate  :  e.g.,  2KCr207  + 
6H2C0O4  +  3H.,C,0,  =  K.Y{,Cv,(S:,0,),  +  7H,0  +  6C0,.  I  have 
endeavoured  to  use  instead  of  the  pei-sistent  6  mols.  oxalic  acid  their 
equivalent  of  succinic  acid,  but  I  find  that  the  interaction  proceeded 
in  an  entirely  diffei'ent  manner ;  only  a  partial  reduction  of  the 
dichromate  is  effected  by  the  3  mols.  of  oxalic  acid,  and  no  compound 
whatever  of  chromium  and  succinic  acid  is  produced,  the  fiual 
products  of  the  reaction  being: — (1)  The  red  chromoxalate  of  Crofts, 
K2Cr2(C204)4,  and  (2)  free  K2Cr207  (about  two-fifths  of  the  original 
amount),  the  succinic  acid  remaining  unaltered. 

If  oxalic  acid  be  added  until  the  dichromate  is  all  reduced, 
9  mols.  are  required,  and  the  interaction  proceeds  exactly  as  in  the 
absence  of  the  succinic  acid.  An  attempt  to  effect  a  partial  replace- 
ment of  the  oxalic  by  succinic  acid  was  attended  with  the  same 
result. 

From  these  results,  I  was  led  to  investigate  more  closely  the 
oxidation  of  potassium  dichromate  by  oxalic  acid  in  presence  of 
sulphuric  acid,  and  while  looking  over  the  literature  of  the  subject. 
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I  was  struck  by  the  following  account  of  tlie  method  of  preparing 
chrome-alum  in  Watts'  Dictionary  (3rd  Supplement).  In  the  prepara- 
tion of  chrome-alum  by  the  action  of  sulphuric  acid  on  potassium 
dichromate,  the  reduction  of  the  latter  may  be  conveniently  effected 
by  oxalic  acid,  when  it  is  not  necessary  to  add  an  excess  of  the 
reagent,  as  the  reaction  is  complete  when  CO2  ceases  to  be  evolved, 
&c. ;  the  equation  representing  the  change  is  as  follows: — KoCraOv 
+  4H,S04  +  3H2C0O4  =  K^CraCSOj)!  +  6CO3  +  7H2O.  29-5  parts 
of  dichromate  are  dissolved  in  39  parts  of  sulphuric  acid,  and  the 
necessary  amount  of  water,  and  38  parts  of  oxalic  acid  added 
gradually  in  small  portions  (Lielegg,  Bivgl.polyt.  /.,  207,  321).  The 
production  of  chrome-alum  by  this  method  is  entirely  dependent  on 
the  "  necessary  amount  of  water,"  the  above  equation  being  only  true 
when  little  or  no  water  is  present,  dilution  of  the  mixture  causing 
only  partial  reduction  of  the  dichromate,  with  production  of  varying 
amounts  of  red  chromoxalate  and  chromium  sulphate,  the  former 
increasing,  and  the  latter  diminishing,  with  the  degree  of  dilution, 
and  vice  versa.  I  am  at  present  engaged  in  investigating  this  reaction 
in  all  its  details,  with  special  reference  to  the  influence  of  mass  and 
temperature. 

The  remarkable  affinity  existing  between  chromium  and  oxalic 
acid  as  shown  in  these  reactions,  becomes  all  the  more  interesting 
when  compared  with  the  not  less  remarkable  inert  behaviour  of 
chromium  towards  succinic  acid.  All  attempts  hitherto  to  obtain 
compounds  corresponding  to  the  chromoxalate  containing  succinic 
acid  have  been  unsuccessful ;  in  fact  freshly  precipitated  chromic 
hydroxide  is  perfectly  insoluble  in  excess  of  succinic  acid  solution  at 
the  boiling  temperature,  and  when  heated  in  sealed  tubes  at  120 — 
130°  C,  only  a  mere  trace  of  the  chromium  enters  into  solution. 

99.  "Isomeric  Change  in  the  Naphthalene  Series."  No.  1.  By 
Henry  E.  Armstrong. 

It  having  been  ascertained  that  betanaphthylsulphate,  CioHT'OSOaH, 
may  be  converted  by  mere  warming  in  the  water-bath  into  the  iso- 
meric betanaphtholsul phonic  acid  (Schaefer's  modification),  the  study 
of  the  conditions  under  which  isomeric  change  occurs  in  the  case  of 
naphthalene-derivatives  became  of  special  importance  in  detei-mining 
the  laws  which  govern  substitution  in  the  naphthalene  series,  and 
indeed  generally.  Experiment  soon  showed  that  there  were  important 
differences  to  be  observed :  thus  bromobetanaphthol  gave  bat  little 
sulphate,  being  almost  entirely — and  apparently  directly — converted 
nto  the  isomeric  acid  which  may  be  prepared  by  brominating 
Schaefer's  betauaphtholsul^^houic  acid;  in  like  manner,  betanaphthjl- 
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sulphate  when  sulphonated  by  chlorosnlphonic  acid  does  not  yield,  as 
might  have  been  expected,  a  sulphosulphate  but  an  isomeric  disul- 
phonic  acid.  This  latter  acid  is  of  special  interest  on  account  of  the 
readiness  with  which,  by  mere  warming  with  dilute  sulphuric  acid,  it 
is  converted  into  Schaefer's  betanaphtholmonosulphonic  acid :  there 
is  little  doubt  that  one  of  the  sulphonic  groups  occupies  an  alpha- 
position  contiguous  to  the  OH,  and  hence  the  readiness  with  which 
it  is  displaced  by  hydrogen.  These  observations  have  not  only  led  to 
the  experiments  being  made  of  which  the  results  are  described  in  the 
following  notes,  but  they  have  served  in  connexion  with  the  observa- 
tions on  the  sulphonation  of  naphthalene  to  favour  the  assumption 
that  the  action  of  sulphuric  acid  is  in  the  majority  of  cases  of  a  very 
simple  character,  and  that  when  isomers  are  produced  their  formation 
is  very  frequently  the  outcome  of  isomeric  change.  The  author  pro- 
poses to  pay  special  attention  to  the  investigation  of  this  question, 
and  not  only  in  the  naphthalene  series. 

100.  "  Isomeric  Change  in  the  Naphthalene  Series.  No.  2.  /3- 
Ethoxynaphthalenesulphonic  Acids."  By  E.  G.  Amphlett  and  Henry 
E.  Armstrong. 

In  order  to  determine  the  course  of  chemical  change  when  the 
formation  of  the  sulphate  is  prevented,  the  authors  have  sulphonated 
by  means  of  chlorosnlphonic  acid  the  ethoxynaphthalene,  CioH7'OC2H5, 
prepared  by  ethylating  betanaphthol.  The  product  obtained  when  a 
cold  solution  in  carbon  bisulphide  is  operated  upon  is  a  mixture  of  two 
sulphonic  acids,  one  of  which  is  undoubtedly  derived  from  Schaefer's 
modification  of  betanaphtholsulphonic  acid,  and  the  other  probably] 
frcm  Baeyer's  modification ;  if  the  product  be  heated  in  the  water- 
bath,  the  latter  acid  is  converted  by  isomeric  change  into  the  former. 

The  two  acids  are  readily  distinguished  by  means  of  their  barium  '• 
salts  :  that  of  the  former  acid  being  almost  insoluble  in  water,  while  ^ 
that   of   the   latter   dissolves    easily  and   crystallises  in   transparent] 
prisms  containing  SH^O.     On  submitting  the  difficultly  soluble  potas- 
sium salt  from  the  former  acid  to  the  action  of  bromine,  a  difficultly; 
soluble  ethoxybromosulphonate  is  obtained  ;  and  on  further  treatment  i 
with  bromine  the  bromhydroxyquinonesulphonate  is  produced  which , 
may  be  prepared  in  a  similar  manner  from  Schaefer's  acid.     Alto- 
gether different  results  are  obtained  on  heating  the  isomeric  ethoxy-! 
acid  with  bromine.     Experiments  are  in  progress  with  other  deriva-  j 
tives  of  both  a-  and  ^-naphthol  in  which  the  hydroxylic  hydrogen  is 
displaced  by  positive  and  negative  radicles. 
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101.  "  Isomeric  Change  in  tlie  Naphthalene  Series.  No.  3. 
^-Chloronaphthalenesulphonic  Acids."  Bj  Henry  E.  Armstrong  and 
W.  P.  ^Vjnne. 

The  authors  have  previously  shown  that  when  ^-chloronaphthalene 
is  sulphonated  by  means  of  chlorosulphonic  acid,  the  product  consists 
of  the  two  isomeric  monosulphonic  acids  which  Arnell  obtained  by 
using  fuming  snlphnric  acid :  one  of  these  is  the  /3^/3^'- derivative 
corresponding"  to  Schaefer's  betanaphtholsulphonic  acid,  and  it  was  of 
importance  to  determine  whether  this  acid  was  a  primary  product  of 
sulphonation  or  a  product  of  isomeric  change.  It  is  found  that  a 
small  proportion — very  few  per  cent. — of  the  /3^y3''  acid  is  formed  even 
when  the  sulphonation  is  effected  by  adding  the  chlorosulphonic  acid  to 
a  cold  solution  of  /3-chloronaphthalene  in  carbon  bisulphide,  and  that 
heating  on  a  water-bath  has  little  or  no  effect ;  but  that  if  the 
product  be  heated  to  a  temperature  at  which  it  is  just  fused — about 
150° — for  an  hour,  an  appreciably  larger  proportion  of  the  /3^y3*'  acid 
is  obtained,  and  that  after  heating  for  five  hours  at  150°  the 
product  chiefly  consists  of  this  acid.  There  can  be  little  doubt 
therefore  that  the  /3'/3^'  acid  is  a  product  of  isomeric  change. 

102.  "  Isomeric  Change  in  the  Naphthalene  Series.  No.  4. 
a-Haloidnaphthalenesulphonic  Acids."  By  Henry  E.  Armstrong  and 
S.  Williamson. 

The  authors  have  previously  shown  that  when  a-chloro-,  or 
«-broraonaphthalene  is  sulphonated  by  means  of  chlorosulphonic  acid 
the  product  mainly  consists  of  the  1  : 4-derivative  together  with  a 
very  small  proportion,  of  what  is  probably  the  1  :  2-derivative.  They 
now  find  that  if  the  product  be  heated  at  150°,  isomeric  change  t^.kes 
place,  new  acids  being  formed  of  which  the  constitution  has  yet  to  be 
determined. 

It  has  been  stated  by  Gessner  that  when  potassium  a-bromo- 
naphthalenesulphonate  in  heated  with.  PCI5  it  is  converted  into  a 
chlox'onaphthalenesulphobromide  melting  at  115°.  The  authors  have 
obtained  the  normal  product,  bromonaphthalenesulphochloride,  which 
melts  at  101" ;  but  on  heating  potassium  chioronaphthalenesul- 
phonate  with  PBrg,  they  obtained  a  substance  precisely  like  that 
described  by  Gessner  and  which  gave  similar  results  on  analysis : 
this,  however,  they  find  is  a  mixture  or  compound  of  chloronaphtha- 
lenesulphobromide  and  bromonaphthalenesulphochloride,  and  they  are 
inclined  to  attribute  its  formation  to  the  presence  of  free  bromine  in 
the  PBr5,  and  that  of  Gessner's  product  to  free  chlorine  in  the  PCls 
used  by  him. 

John's  statements  regarding  the  properties  of  bromonaphthalene- 
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salphonic  acid,  wliich  do  not  accord  with  their  own,  are  no  longer 
surprising  now  that  the  occurrence  of  isomeric  change  on  heating  is 
established  ;  the  authors  have  moreover  observed  that  when  bromo- 
naphthalene  is  heated  with  excess  of  sulphuric  acid  the  bromine  is 
displaced,  a  naphthaleuedisulphonic  acid  being  formed  ;  it  is  not 
improbable  that  the  dibromonaphthalene  melting  at  about  160°  which 
Jolin  obtained  was  formed  from  a  naphthalenedisulphonic  acid. 

103.  "The  Sulphonation  of  Naphthalene."  By  Henry  E.  Arm- 
strong  and  W.  P.  Wynne. 

After  a  very  carefnl  study  of  the  products  of  the  direct  snlphonatiim 
of  naphthalene  and  of  the  naphthalenemouosulplionic  acids  by  means 
of  chlorosulphouic  acid,  the  authors  are  convinced  that  the  initial 
action  is  always  of  a  simple  character  and  takes  place  in  accordance 
with  what  one  of  them  has  termed  the  alpha-law  ;  and  as  they  have  also 
failed  to  obtain  any  evidence  of  the  occuri-ence  of  isomeric  change  in  the 
case  of  the  sulphonic  acids,  they  are  of  opinion  that  the  formation  of 
/3-sul phonic  acids  is  due  to  secondary  change,  and  probably  involves 
the  formation  and  subsequent  partial  hydrolysis  of  a  higher  sulphonic 
acid  than  that  which  is  eventually  separated.  Thus  they  find  that 
naphthalene  may  be  almost  entirely  converted  into  the  a-monosul- 
phonic  acid  by  careful  treatment  with  a  single  molecular  proportion 
of  chlorosulphouic  acid,  and  that  the  sole  product  of  the  action  of 
2  mol.  props,  is  the  a'a*'  or  7-disulphonic  acid  ;  the  pure  /3-monosul- 
phouic  acid  in  like  manner  yields  as  sole  product  the  /3  (?)-disulphonic 
acid  previously  described  by  them,  which  is  undoubtedly  an  a-/3-deriva- 
tive — in  all  probability  the  2  :  4'  modification.  By  heating  naphthalene 
with  a  considerable  excess  of  chlorosulphouic  acid  at  about  150°,  they 
have  obtained  a  trisulphonic  acid.  This  acid  yields  a  very  soluble 
lead  salt.  Its  sodium  salt  crystallises  in  aggregates  of  very  slender 
needles  of  the  composition  CioH5(S03Xa)3-5H.O  ;  its  sulpho-chloride 
melts  at  194°.  Experiments  are  in  progress  to  determine  the  nature  of 
the  trisulphonic  acids  formed  in  a  similar  manner  from  the  /3  (?)  and 
Ebert  and  Merz's  two  disulphonic  acids. 

To  determine  whether  the  sulphonic  acids  undergo  isomeric  change, 
an  aqueous  solution  of  the  /:J  (?)-disnlphonic  acid  was  heated  in  an  air 
current  at  a  temperature  gradually  rising  to  1  70 — 180°,  at  which  it 
was  maintained  for  several  hours  :  much  naphthalene  sublimed,  and  the 
residue  was  found  to  consist  almost  entirely  of  the  /^-monosulphonic 
acid.  Ebert's  and  Merz's  jt-disul phonic  acid  treated  similarly  under- 
went no  change.  On  evaporating  the  water  from  a  solution  of 
a-monosulphonic  acid  as  far  as  possible  at  100"  and  then  raising  the 
temperature  to  115°,  hydroly.sis  immediately  sets  in. 
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isomeric,  103. 
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nia on  some,  113. 

Turpentine,  magnetic  rotatory  power  of, 
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Urea,  action  of  phenylhydrazine  on,  54. 
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January  19tb,  1888.     ^h\  William  Crookes,  F.R.S.,  President, 
in  the  Chair. 

Mr.  J.  Gai'nett  Heywood  was  formally  admitted  a  Fellow  of  the 
Society. 

The  President  annonuced  that  the  Council  nominated  as  Foreign 
^Members  Professors  Geuther,  Ladenburg,  Landolt,  Xilson,  Van't  Hoff, 
Wisliceuus  and  Mons.  Lecoq  de  Boisbaudran ;  and  that  these  would 
be  balloted  for  at  the  next  meeting. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
William  Herbert  Barraclough,  Westfield  House,  Thorpe  Hesley,  near 
Rotherham ;  Thomas  Fraser  Barbour,  16,  Gladstone  Terrace,  Edin- 
burgh ;  Henry  Dudley  Bcrridge,  203,  Belle^iie  Road,  Leeds ;  Alfred 
Edward  Carey,  M.Inst.C.E.,  9,  Dean's  Yard,  Westminster;  Lewis 
Smith  Cocking,  Martin  Bank,  Huddersfield ;  Walter  Hepworth 
Collins,  14,  Bradford  Chambers,  Mawdsley  Street,  Bolton-le-Moors, 
Lancashire  ;  Astley  Cooper,  66,  Queen's  Road,  Headingly ;  John  H. 
J.  Dagger,  3,  West  Bank  Road,  Edge  Lane,  Liverpool ;  Benjamin 
Henry  Gerrans,  Jun.,  47,  Aubert  Park,  Highbury,  ]N^. ;  Christopher 
James,  Ida  Villa,  Swansea;  J.  Lewkowitsch,  6,  Warwick  Place, 
Leeds ;  Charles  Robert  Lafosse,  Knolls  House,  Hr.  Broughton, 
Manchester;  Frederick  K.  S.  Lowndes,  4,  Plnmstead  Common  Road, 
Woolwich ;  Thomas  Maben,  2,  Eskdaill  Terrace,  Hawick ;  Jam.es 
Majne,  203,  Oxford   Street,  Sydney,  New   South  Wales ;    Otto  Over- 

(  beck,  Wootton  Bassett,  Wilts;  Clifford  Richardson,  Office  of  the 
Engineer  Commissioner,  Washington,  U.S.A. ;  Robert  Mason  Sumner, 
oO,  Lord  Street,  Liverpool ;  Sam.  Smith,  30,  Commercial  Street, 
Batley,  Yorkshire ;  Angus  Smith,  5,  Antigua  Street,  Greenock ; 
Arthur  J.  C.  Waterland,  Sidney  Villa,  South  West  Road,  Leytonstone  ; 
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John  Cuthhert  Welch  ;    Emil  A.  Werner,  5,  Church  Avenue,  Rath- 
mines,  Dubhn. 

The  following  papers  were  read  : — 

1.  "Morindon."     By  T.  E.  Thorpe,  F.R.S.,  and  W.  J.  Smith,  M.B. 

The  anthors  have  confirmed  the  observations  of  Thorpe  and  Greenall 
(Chem.  Soc.  Trans.,  1887,  52)  on  Morindon.  Morindin,  the  active 
colourino  matter  of  A'l,  the  root-bark  of  Morinda  citrifolia,  yields 
48'4  per  cent,  of  moridon  on  hydrolysis.  This  latter  substance  is  not 
identical  with  alizarin,  but  has  the  composition  C15H10O5,  and  differs 
from  all  of  the  eight  compoujids  of  the  same  formula  which  are  known 
at  present. 

That  morindon  is  a  methylanthracene-derivative  has  been  proved 
by  distilling  it  with  zinc-dust.  The  methylanthracene  so  obtained 
was  oxidised  by  chromic  acid  to  anthraquinonecarboxylic  acid  having 
all  the  properties  described  by  Liebermann. 

2.  -'Manganese  trioside."  By  T.  E.  Thorpe,  F.R.S.,  and  F.  J. 
Hambly. 

The  authors  have  repeated  the  experiments  of  Franke  (Jouni.  fiii 
PraM.  Cherm'e,  1887)  on  the  so-called  volatile  oxides  of  manganese. 
They  have  been  unable  to  obtain  any  evidence  of  the  existence  of 
the  blue  gaseous  manganese  tetroxide.  They  find,  however,  that 
inangcniese  trioxide  exists  and  can  be  formed  by  the  action  of  a  solu- 
tion of  potassium  permanganate  in  sulphuric  acid  on  dry  sodium 
carbonate.  It  is  a  reddish-pink  amorphous  solid,  extremely  delique- 
scent, and  stable  only  at  a  low  tempei-atm'e.  On  heating  it  is  at 
once  decomposed  into  manganese  dioxide  and  oxygen.  Water  decom- 
poses it  into  manganese  dioxide  and  permanganic  acid. 

3.  "  Note  on  Chatard's  process  for  the  estimation  of  small  quantities 
of  manganese."     By  the  same. 

The  authors  find  that  the  inconvenience  arising  from  the  formation 
of  lead  carbonate  in  the  titration  of  permanganic  acid  by  ammonium 
oxalate  may  be  obviated  by  adding  sulphuric  acid  when  boiling  with 
the  lead  dioxide  and  nitric  acid  without  impairing  the  accuracy  of  the 
results. 

Discussiox. 

In  reply  to  a  question  by  the  President,  Islv.  Hehner  said  that 
Chatard's  method  was  an  extremely  delicate  one  ;  using  it  in  the  form 


of  a  colorimetfic  process,  he  had  been  able  to  detect  manganese  in  a 
few  mgrms.  of  steel  containing-  only  half  a  per  cent,  of  manganese. 

Professor  Thorpe,  also  in  reply  to  the  President,  said  that  there  was 
no  reason  to  believe  that  any  volatile  oxide  of  mangunese  existed. 
Chatard's  was  essentially  a  minimetric  method,  and  gave  highly 
satisfactory  results  with  very  small  quantities  of  manganese. 

4.  "  Contributions  to  the  theory  of  the  vitriol-chamber  process.'"  By 
G.  Lunge. 

The  theory  has  been  recently  advanced  by  Raschig  that  the  vitriol- 
chamber  process  involves  the  formation  in  the  first  instance  from 
nitrous  acid  and  sulphurous  acid  of  dihydroxylaminesulphouic  acid, 
which  being  acted  on  by  nitrous  acid  yields  sulphuric  acid  and  nitric 
oxide ;  this  nitric  oxide  he  considers  is  then  reconverted  into  nitrous 
acid.  This  theory  is  regarded  by  the  author  as  untenable  on  all  points. 
It  completely  ignores  the  existence  of  nitrosyl  sulphate  (chamber- 
crystals)  ;  moreover,  according  to  Raschig's  own  investigation,  the 
dihydroxylaminesulphouic  acid,  as  it  could  not  possibly  meet  at  all 
points  with  nitrous  acid,  would  yield  K'oO,  of  which  a  very  large 
quantity  would  be  found  in  the  chambers,  which  is  never  the  case ; 
lastly,  nitric  oxide,  oxygen  in  excess  and  water  do  not  yield  nitrous 
acid  but  nitric  acid.  Raschig's  indirect  proofs  ai'e  equally  unsatis- 
factory, and  would  at  most  only  show  that  subsidiary  reactions  may 
take  place  to  a  small  extent. 

A  true  theory  of  the  vitriol-chamber  process  must  deal  with  the 
substances  actual!}-  present  and  with  reactions  fully  proved  to  take 
place.  It  has  been  already  foreshadowed  by  the  author  (Ghem.  Soc. 
Trans.,  1885,  470)  in  these  words  :  "  It  is  not  as  hitherto  generally 
assumed  NO,  but  i^oOs,  which  acts  as  carrier  of  the  oxygen  in  the 
vitriol  chamber,  &c."     The  principal  reactions  are  : — 

2S0.,  4-  No.O,  +  O3  +  H3O  =  2S02(OH)(ONO). 
2S0o(0H)(0N0)  +  H.O  =  2S0o(0H)o  +  N.Oa. 

These  reactions  are  modified  in  the  first  part  of  the  chambers  by  the 
excess  of  SO2 ;  in  the  last  part  sometimes  by  the  complete  absence  of 
SO.. ;  and  in  some  places  by  an  excess  of  water.  No  theory  can  be 
accepted  which  assumes  the  formation  of  NO2,  since  this  gas  does  not 
occur  at  all  in  normally  working  chambers,  and  since  its  formation  is 
practically  excluded  by  the  conditions  which  obtain  in  the  end 
chambers.  The  question  whether  N3O3  exists  as  a  gas  or  not  plays 
only  a  secondary  part  in  this  discussion  ;  but  the  phenomena  occurring 
in  the  vitriol-chambers  make  it  at  least  more  probable  that  N2O3  must 
exist  as  a  gas  for  some  time  befoi-e  it  is  dissociated.     At  all  events  the 


was  present  in  the  back  chambers  has  a  composition  equivalent  to 
XjOs,  and  this  or  NO  (OH)  must  be  introduced  into  the  reactions. 
The  direct  reactions:  SO,  +  XX).,  +  H.O  =  SOo(OH)2  +  2X0,  and 
4X0  +  Oo  =  2X2O3,  cannot  any  longer  be  considered  as  important, 
since  nitric  oxide  and  oxygen  do  not  yield  X2O3  except  in  immediate 
contact  with  sulphuric  acid — when  S02(0H)(0X0)  is  formed;  apart 
from  this,  XO2  must  be  formed  in  dry  places,  or  XO.iH  in  the 
presence  of  water,  but  the  presence  of  SO,  modifies  everything. 

In  the  front  chambers  there  is  much  NO  present  along  with  NaO^. 
XO  is  formed  by  a  secondary  reaction  (denitration)  from  nitrosyl 
sulphate:  2S0.,(0H)(0X0)  +  SO,  +  2H2O  =  SSO^H,  +  2X0,  and 
is  principally  absorbed  by  the  direct  reaction — 4S0.  +  4X0  +  SOj  + 
2H,0  =  4S02(OH)(OXO)  ;  none  of  it  can  pass  into  XO,.  but  some 
of  it  may  pass  into  XO3H,  which  is  at  once  acted  upon  by  SO,,  and 
converted  into  nitrosyl  sulphate.  Thus  the  normal  vitriol -chamber 
process  is  not  as  iiitherto  understood  an  alternation  of  reductions  and 
oxidations,  but  it  is  a  condensation  of  nitrous  acid,  or  of  XO  with  SO2 
and  O2  to  nitrosyl  sulphate,  and  a  splitting  up  of  the  latter  into 
sulphuric  acid  and  X2O3. 

Abnormally,  N2O  can  be  formed  by  the  reduction  of  XO  by  SO2, 
but  not  according  to  Raschig's  theory.  This  reaction  in  properly 
working  chambers  does  not  exceed  an  extent  of  0"5  part  of  XaXOs 
on  100  of  S. 

Much  larger  losses  are  sometimes  caused  by  the  abnormal  formation 
of  XO2  in  the  back  chambers,  which  is  due  to  an  abnormally  g*reat 
supply  of  nitre.  In  this  case  the  acid-forming  process  is  finished  too 
soon ;  the  N2O3  does  not  meet  with  any  moi'e  SOo,  and  thus  finds  time 
to  dissociate  into  XO  and  XOo.  Another  abnormality  is  caused  by  a 
deficiency  of  nitre,  which  leads  to  losses  in  the  shape  of  XoO,  of  NO, 
and  of  XO3H.  Much  importance  is  due  to  the  fact  that  the  normal 
working  of  the  acid-forming  process  is  a  mass  reaction,  requiring  a 
great  excess  of  oxygen,  without  which  the  denitrating  reactions, 
normally  prevailing  in  the  front  chamber,  set  in  abnormally  in  the 
back  chamber.  This  leads  to  an  explanation  of  the  fact  why  larger 
chamber-space  and  a  more  copious  supply  of  nitre  compensate  each 
othei-  to  a  certain  extent. 

Discussion. 

Dr.  Alder  Wright  thought  that  an  argument  migiit  perhaps  be 
adduced  in  favour  of  the  predominance  of  XO  in  the  earlier  chambers 
of  a  series  as  compared  with  N2O3,  from  the  colour  of  the  gases,  the 
pale  colour  of  which  (as  contrasted  with  the  tint  that  would  be  seen 
were  all   nitrous  fumes  present  as  N2O3)  would  suggest  that  only  a 


small  fraction  of  the  gases  was  in  the  higher  state  of  oxidation.  He 
was  disposed  to  believe  that  in  the  chambers  themselves  sulphur 
dioxide  was  capable  of  reducing  higher  oxides  of  nitrogen  not  only  to 
NO  but  even  to  NjO  and  N2.  This  was  generally  considered  to  be 
brought  about  in  the  Glover  tower  in  virtue  of  the  higher  tempera- 
ture, and  also  of  the  presence  of  AsoOs  from  pyrites ;  but  as  nitrous 
fumes  were  known  to  be  destroyed  (presumably  by  reduction)  when 
no  Glover  tower  was  used,  and  with  brimstone  acid  where  little  or  no 
arsenic  Avas  present,  it  appeared  to  him  that  some  other  source  of 
such  loss  must  be  looked  for,  and  that  this  w^as  to  be  found  in  the 
power  of  sulphur  dioxide  to  reduce  oxides  of  nitrogen  to  nitrous 
oxide  at  a  lower  temperature  than  usually  supposed  possible. 

Professor  Ramsay  said  that  Dr.  Lunge's  remark  that  nitrous  anhy- 
dride might  act  as  such,  or  as  a  mixture  of  nitric  oxide  and  peroxide, 
is,  so  far  as  the  last  statement  is  concerned,  in  complete  accordance 
with  Professor  Ramsay's  experience.  A  mixture  of  NO2  and  NO  in  the 
proportion  necessary  to  form  1^203  will  act  as  such  with  such  reagents 
as  water  or  sulphuric  acid.  With  regard  to  Dr.  Wright's  remarks  on 
the  production  of  nitrous  oxide.  Professor  Ramsay  had  heard  from 
alkali  makers  that  w^hen  "  things  went  wrong,"  i.e.,  when  excess  of 
sulphur  dioxide  was  present,  such  reduction  does  take  place. 
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At  the  next  meeting,  on  February  2nd,  a  lecture  will  be  delivered 
on  "  The  Range  of  Molecular  Forces,"  by  Professor  Rilcker,  M.A., 
F.R.S. 
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February  2nd,  1888.     Mr.  William  Crookes,  F.R.S.,  President, 
in  the  Cliair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Thomas  Ashcroft  Ellwood,  46,  St.  Mary's  Terrace,  Paddington ; 
James  H.  Gardiner,  6,  Bloemfontine  Avenue,  Uxbridge  Road,  W.  ; 
Charles  E.  Munroe,  Newport,  Rhode  Island,  U.S.A.;  Herbert  Trewby, 
Langford  Lodge,  Clapham  Park,  S.W. ;  Thomas  Edward  Towerson, 
care  of  Messrs.  R.  Hammond  and  Co.,  Bilbao,  Spain. 

Professors  Geuther,  Ladenburg,  Landolt,  Nilson,  Yan't  Hoff, 
Wislicenus  and  M.  Lecoq  de  Boisbaudran  were  elected  Foreign 
Members  of  the  Society. 

The  following  were  elected  Fellows  of  the  Society :— Messrs.  Edward 
Arthur  Andrews,  Samuel  Banner,  Arthur  G.  Bloxam,  Peter  Conlson 
Bunn,  F.  Barker  Cooke,  Albert  W.  Day,  Philip  A.  Estcourt,  William 
Cay  Forsyth,  Agnew  Griffith,  Lewis  Walter  Hawkins,  John  B.  Kirk- 
land,  Thomas  A.  Lawson,  Ph.D.,  Frank  E.  Lease,  Stevenson  J.  C. 
G.  Macadam,  Edmund  G.  IMcBretney,  W.  Sedgwick  Saunders, 
Frederick  W.  Shaw,  Sidney  Skinner,  B.A.,  Charles  F.  Townsend, 
Alfred  Edwin  Tutton. 

The  following  lecture  was  delivered  : — 

5.  "  The  Range  of  Molecular  Forces."  By  A.  W.  Riicker,  M.A., 
F.R.S. 

In  discussing  the  range  of  molecular  forces  it  is  convenient  to 
adhere  to  the  language  of  the  theory  of  action  at  a  distance,  though 
with  full  expectation  that  it  will   ultimately  be  replaced  by  another, 
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such  as  tlie  vortex-atom  theory  of  Sir  W.  Thomson,  or  the  granular 
theory  of  Professor  Osborne  Reynolds,  which  involves  only  action 
in  proximity. 

If  we  do  this,  however,  it  must  be  admitted  that  the  law  of  mole- 
cular action  may  be  very  complicated.  It  may  be  granted  that  we 
naturally  look  for  simplicity  in  our  fundamental  assumptions,  but  it 
is  certain  that  we  have  a  priori  no  more  right  to  expect  simplicity  in 
the  results  of  the  action  of  a  medium  than  simiplicity  in  its  constitu- 
tion, and  that  the  two  are  not  necessarily  obtained  together. 

The  largest  values  of  the  magnitude  of  the  radius  of  molecular 
action  which  have  been  published  have  been  deduced  from  observa- 
tions on  the  condensation  of  gases  and  vapours  on  the  surfaces  of 
solids.  Estimates  on  this  basis  made  by  Miiller-Erzbach  (Exners 
Bep.,  1885,  21,  409)  and  Kayser  (JVied.  Ann.,  1881,  14,  450)  have 
ranged  between  1500  and  3000  micromillimetres*  (fi.n).  Such  observ- 
ations are  open  to  many  objections.  Bunsen  (^Wierl.,  1885,  24,  335) 
has  shown  that  CO2  will  not  condense  on  glass  unless  a  film  of 
water  be  previously  formed.  Warburg  and  Ihmori  (Wied.,  1886, 
27,  481,  and  Wied.,  1887,  31,  1006)  adduce  reasons  for  believing 
that  the  w^ater  film  is  largely  due  to  uncombined  or  loosely  combined 
alkalis  on  the  surface.  On  clean  unvarnished  metals,  washed  glass 
and  quartz,  the  thickness  of  the  water  film  which  can  be  removed 
by  dry  air  without  heating  does  not  exceed  12  fi.ju.  A  striking  ex- 
ception is  agate,  on  which  films  1640  /<./(.  thick  are  stated  to  have 
been  formed.  As  this  substance,  however,  is  composed  of  alternate 
layers  of  quartz  and  a  porous  impure  opal  the  basis  for  an  accurate 
calculation  does  not  exist. 

On  the  whole,  it  seems  that  no  definite  conclusions  as  to  the  mag- 
nitude of  the  radius  of  molecular  action  (p)  can  at  present  be  drawn 
from  these  experiments. 

Quincke  (Fogg.  Ann.,  1869,  137,  402),  as  is  well  known,  by  measur- 
ing the  capillary  elevation  of  liquids  between  glass  plates  coated  with 
thin  wedged-shaped  films,  found  />  =  50  fi.fi. 

Plateau  (Sfafiqne  des  Liqnides,  1873,  1,  210)  showed  that  the 
surface-tension  of  a  soap-bubble,  which  thinned  until  its  thickness 
was  118  u.^.,  was  unaltered.  He  concluded  that  /j  <  59  /i./«.  Max- 
well (Ency.  Brit.,  Ed.  ix,  Art.  "  Capillary  Action '"),  however, 
though  by  a  confessedly  imperfect  theory,  shows  that  the  surface- 
tension  may  not  change  until  the  thickness  of  the  film  =  p.  Hence 
Plateau's  result  may  mean  only  that  />  <  118  /i./i. 

Reinold   and   Rucker  (PZuZ.  Trans.,  177,  Part  ii,  1886,  627)  have 
proved  that  the  surface-tension  does  not  alter  by  0'5  per  cent.,  when 
the  film  is  so  thin  as  to  show  the  black  of  the  first  order  of  Newton's 
*  The  micromillimetre  is  the  miUiontli  of  a  millimetre. 


colours.  This  appears  at  first  sight  at  variance  with.  Quincke's 
result,  but  their  observations  are  really  in  remarkable  accord,  with  his. 

The  black  and  coloured  parts  of  a  film  are  separated  bj  a  sharp  line, 
which  proves  a  discontinuity  in  the  thickness  (Proc.  Roy.  Soc,  1887,  IS'o. 
182,  340).  The  colours,  which  coi'respond  to  certain  thicknesses,  which 
may  be  called  the  unstable  range  of  thickness,  are  always  missing. 

The  black  part  of  the  film  has  been  proved  by  Reinold  and  Hiicker 
(Phil.  Trans.,  Part  II,  1883,  645)  to  be  of  a  uniform  thickness,  which 
differs  but  little  from  12  /i./i.  Sir  William  Thomson  (Proc.  Boyal 
Institution)  and  these  observers  independently  arrived  at  the  conclu- 
sion that  these  curious  phenomena  are  due  to  the  fact  that  the  surface- 
tension  diminishes  to  a  minimum,  and  then  increases  again  when  the 
thickness  is  somewhat  >12  /x.jli. 

The  colours  of  the  film  prove  that  the  upper  limit  of  the  range  of 
unstable  thickness  is  between  96  and  45  jllju.  Quincke's  result  indi- 
cates that  it  lies  between  100  /j..fi.  and  50  fi.ju..,  according  as  we  adopt 
Plateau's  or  Maxwell's  views.  These  calculations  are  therefore  in 
complete  accord.  Quincke's  result  is  not  an  isolated  fact,  but  is 
supported  by  observations  on  soap  films.  The  statement  that  50  /u..fi. 
and  the  radius  of  molecular  action  are  of  the  same  order  of  magnitude 
may  now  perhaps  rank  as  an  ascertained  fact. 

Another  method  of  investigating  the  radius  of  molecular  action  is 
based  on  the  phenomena  of  electrolytic  polarisation,  by  observing  the 
change  in  the  difference  of  potential  between  a  metal  and  a  liquid  in 
which  it  is  immersed,  when  a  gas  or  metal  is  deposited  on  it  by 
electrolysis.  In  the  former  case  we  do  not  know  the  density  of  the 
gas,  in  the  latter  Oberbeck  (  WiecL,  1887,  31,  337)  concludes  that  a 
plate  of  platinum  is  completely  polarised  by  a  film  of  another  metal  of 
from  3  to  1  fi./m.  in  thickness.  The  method  of  experiment  is,  however, 
open  to  objections  which  are  indicated  by  Oberbeck  himself. 

Measurements  of  the  thickness  of  the  double  electric  layer  of 
Helmholtz,  which  is  closely  related  to  the  distance  between  two  con- 
secutive layers  of  molecules,  have  been  made  by  Lippmann  (Compt. 
rend.,  1882,  95,  687),  and  Oberbeck  and  Falck  (WiecL,  1884,  21,  157). 

The  values  they  give  vary  between  1  and  0'02  /Li.f.i.  Wiener  (Wied., 
1887,  31,  624)  has  studied  the  alteration  in  the  phase  of  light 
reflected  from  very  thin  silver  plates  deposited  on  mica.  He  finds 
that  the  effect  begins  to  alter  when  the  thickness  is  reduced  to  12  /*./"., 
and  that  it  was  possible  to  detect  a  silver  film  the  thickness  of  which 
did  not  exceed  0"2  /<./(,. 

The  diameter  of  a  molecule  is  a  conventional  term  for  the  mean 
distance  of  the  centres  of  two  molecules  during  an  encounter.  It  may 
therefore  be  different  in  the  liquid  and  gaseous  states.  Sir  William 
Thomson  {Natural  Philosophy.  Thomson  and  Tait,  Part  II,  295,  1883), 
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as  the  result  of  his  celebrated  discussion  of  this  point,  concludes  that 
the  mean  distances  between  the  centres  of  molecules  in  liquids 
(supposed  arranged  uniformly)  is  between  O'O?  and  002  fi.fi.,  and 
that  the  latter  quantity  is  an  inferior  limit  to  the  diameter  of  a 
gaseous  molecule. 

The  diameters  of  molecules  (c/)  may  be  calculated  if  we  know  the 
mean  free  path.  (L),  and  the  so-called  condensation  coefficient  (r), 
which  is  the  volume  of  tlie  molecules  contained  in  a  unit  volume  of 
the  gas. 

Loschmidt  (Sitzungsher.  Wien.  Akad.  Math.  Classe,  52,  abt.  2), 
and  0.  Meyer  {Die  Kinetische  Theorie  der  Gase,  225,  1887)  have  calcu- 
lated d  on  the  assumption  that  the  molecules  in  a  liquid  practically 
fill  the  whole  space  it  occupies.  Esner  (Rep.  der  Physik,  21,  226, 
1885),  using  a  formula  given  by  Clausius,  v  =  (K  —  1),  (K  +  2), 
when  K  is  the  specific  inductive  capacity,  and  which  may  be  replaced 
by  V  =  (n-  —  l)/(/i"  +  2),  when  7i  is  the  refractive  index,  finds 
values  of  d  about  five  times  smaller. 

Three  independent  methods  of  calculating  the  diameter  of  a  gaseous 
hvdrogen  molecule  lead  to  results  between  0'l-4  and  O'll  /t./t.  The 
m.ost  reliable  conclusions  which  have  been  reached  as  to  molecular 
magnitudes  may  be  summed  up  in  the  following  table,  which  is 
reproduced  from  a  diaeram  exhibited  during  the  lecture* 


/"•." 
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96—45 

59 
50 

12 

12 

10-5 

4—3 

3—1 

1-0  02 
0-2 

0- 14— 0-11 

007— 0-02 

0-02 


Superior  limit  to  p -i 

Eange  of  unstable  thickness  begins -| 


Superior  limit  to  p. 
Magnitude  of  p  . .  . 


{ 


Eange  of  unstable  thickness  ends    

Action  of   silver  plate  on  phase  of  reflected"! 

light  alters J 

Thickness  of  permanent  water  film  on  glass  at  I 

23"'C J 

Mean  distance  between  centres  of  molecules  in  1 

gases  at  760  mm.  and  0°  C J 

Thickness  of  metal  films  which  polarise  plati-  \ 
nuni i 


Thickness  of  electric  double  layer 

Smallest  appreciable  thickness  of  silTer  film 

Diameter  of  gaseous  hydrogen  molecule. . . . 


ISIean  distance  between  centres  of  liquid  mole- 1  ; 

cules J  I 

Inferior  limit  to  diameter  of  gaseous  molecule  . . 


Plateau. 
V  Maxwell). 
Eeicold  and 
Eiicker. 
Plateau. 
Quincke. 
Eeinold  and 
Eiicker. 

Wiener. 
Bunsen. 
O.  Meyer. 

Oberbeck. 

Lippmann  and 

Oberbeck. 

AViener. 

Esner. 

O.  Meyer. 

Tan  der  Waals. 

W.  Thomsoa. 

W.  Thomson. 
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6.  "  A  New  jMethocl  of  obtaining  Monohydrazides  of  a-Diketones." 
By  Francis  R.  Japp,  F.R.S.,  and  Felix  Klingemann,  Ph.D. 

Nitrous  acid  interacts  with  ethylic  methacetoacetate,  forming 
etbylic  isonitrosopropionate,  and  with  methacetoacetic  acid  forming 
isonitroso-ethyl-methyl  ketone.  Tlie  authors  recently  showed  (Proc, 
1887,  140)  that  in  the  first  of  these  reactions  the  nitrous  acid  may  be 
replaced  by  diazo-salts,  in  which  case  an  ethylic  phenylhydiazine- 
pyruvate  is  obtained.  They  now  find  that  the  analogy  between 
nitrous  acid  and  diazo-salts  extends  also  to  the  second  reaction.  By 
acting  on  sodium,  methacetoacetate  with  diazobenzene  chloride  they 
have  prepared  v.  Pechmann's  monohydrazide  diacetyl : — 

Ac-CH(CH3)-C0,Na  -4-  CbH-NoCI  =   CH/CO-C-CHs  +  CO3  +  NaCl 

NNHCfiHs 

The  compound  crystallised  in  short  needles,  melting  at  133°,  which 
agrees  with  v.  Pechmann's  determination.  With  phenylhydrazine 
it  yields  a  compound  melting  at  243°,  identical  with  v.  Pechmann's 
dihydrazide  of  diacetyl  (m.  p.  240°;  v.  Pechmann). 

The  authors  intend  to  extend  this  reaction  to  other  alkyl-aceto- 
acetic  acids. 

7.  "  The  Formation  of  Dihydrazides  of  a-Diketones."  By  Francis 
R.  Japp,  F.R.S.,  and  Felix  Klingemann,  Ph.D. 

The  authors  find  that  the  compound  CigHisN4,  which  they  obtained 
by  heating  phenylhydrazinepyruvic  (benzene-azopropionic)  acid,  and 
which  is  formed  according  to  the  equation  2C9H10N0O2  =  Ci6Hii,N4  -f 
2CO3  +  H.  {Ber.,  20,  2943),  is  identical  with  the  dihydrazide  of 
diacetyl,  since  prepared  by  v.  Pechmann  (see  preceding  note).  Its 
formation  from  phenylhydi^azine-pyruvic  acid  may  be  represented 
thus — 

_  CH3-C  :  (N,H-CeH,)   ,    p^    ,   -rx 
"  CH,-C  :  (N^H-CeHs)  '^  ^^'  "^  -^-• 


CHs-C  :  (N,H-C6H5)-,COO 
CH^-C :  (N,H-CoH5)-|COO 


The  authors  have  prepared  the  corresponding  compounds  from  the 
tolylhydrazine-pyruvic  acids,  and  are  engaged  in  comparing  them 
with  those  obtainable  from  diacetyl  and  the  tolylhydrazines. 


8.  "  The  Action  of  Phenylhydrazine  on  an  Unsaturated  7-Diketone." 
By  Francis  R.  Japp,  F.R.S.,  and  G.  N.  Huntly. 

The  saturated  7-diketones,  such  as  acetonyl-acetone,  are  known  to 
interact  with  2  mol.  proportions  of  phenylhydrazine  to  form  colour- 
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less  dihydrazides  :  the  authors  find  that  an  unsaturated  -/-diketone — 
anhydracetophenonebenzil — behaves  differently,  thus  : 

Ph-CO-CPh  :  CH-CO-Ph  H-  CeHj-NH-NHo  =  Ca^H^^No  +  H,0  +  0, 

the  reduction  involved  in  the  process  being  probably  effected  at  the 
expense  of  a  second  molecule  of  phenylhytlrazine.  The  compound 
C2SH22N0  forms  canary-yellow  needles,  melting  with  decomposition  at 
231°,  very  sparingly  soluble  in  all  the  ordinary  organic  menstrua  of 
low  boiling  point.  The  authors  regard  it  as  a  closed-chain  compound, 
possibly  with  two  nitrogen-atoms  in  the  ring. 

9.  "The  supposed  Identity  of  Rutin  and  Qnercitin."  By  E. 
Schunck,  Ph.D.,  P.R.S. 

Rutin,  a  crystalline  yellow  colouring  matter  contained  in  the  leaves 
of  garden  rue  (Bnta  gi-aveolens),  was  discovered  by  Weiss,  and  sub- 
sequently examined  by  Borntrager  ;  by  Rochleder  and  Hlasiwstz, 
who  obtained  it  from  capers,  the  flower  buds  of  Capparis  spinosa ; 
by  Stein,  who  found  it  in  Chinese  yellow  berries,  the  flower  buds  of 
Sophora  japoitica;  and  by  the  author  himself,  who  extracted  it  from 
the  leaves  of  Poli/gonum  fagopi/ncm,  the  common  buck- wheat.  By 
most  of  these  chemists  it  was  held  to  be  a  distinct  substance.  The 
experiments  of  Hlasiwetz,  however,  seemed  to  prove  that  ifc  was 
identical  with  quercitrin,  and  this  view  appears  to  have  been  generally 
adopted.  Quercitrin  having  within  the  last  few  years  been  examined 
by  Liebermann  and  others,  and  its  true  composition  having  been 
ascertained,  while  rutin,  so  far  as  the  author  knows,  has  not  recently 
been  made  the  subject  of  investigation,  it  was  thought  that  it  might 
be  of  interest  again  to  compare  the  two  substances,  and,  it  found  to 
be  distinct,  to  a'^certain  wherein  the  difference  consists. 

The  quercitrin  employed  by  the  author  was  obtained  from  quercitron 
bark,  and  was  found  to  have  the  properties  and  composition  assigned 
to  it  by  Liebermann  and  Hamburger.  The  rutin  was  derived  from 
buck- wheat  leaves,  and  though  it  had  been  in  the  author's  collection 
for  many  years  had  undergone  no  perceptible  change. 

A  comparative  examination  of  the  two  substances  led  to  the  conclu- 
sion that  they  are  indeed  extremely  similar,  but  that  they  differ 
essentially  as  regards  some  of  their  properties  ;  they  also  differ  in 
composition. 

Rutin  yields  w^th  acids  the  same  products  of  decomposition  as 
quercetrin,  viz.,  quercetin  and  isodulcite,  but  not  in  the  same  relative 
proportion  ;  it  gives  less  quercetin  and  more  isodulcite.  The  analyses 
of  rutin  agree  with  the  formula  Ci^HsoO^s,  that  of  quercetrin  being 
CssHasOao.  The  process  of  decomposition  with  acids  would  be  repre- 
sented by  the  equation — 
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C4,05oH25  +  4H,0  =  C^H.eOu  +  SCfiHuOe. 

Hence  it  would  appear  that  rutin  is  derived  from  1  mol.  of  quercetin 
and  3  mols.  of  isodulcite,  and  quei'citrin  from  only  2  mols.  of  the 
latter  and  1  of  the  former. 


10.  "  The  Composition  of  Bird-lime."  By  E.  Divers,  M.D.,  F.R.S,, 
and  M.  Kawakita,  M.E.,  F.C.S. 

Bird-lime  from  Ilex  aquifolium  was  investigated  a  few  years  ago  by 
J.  Personne,  who  found  in  it,  besides  vegetable  debris  and  water, 
calcium  oxalate,  caoutchouc  and  ethereal  salts  of  a  solid,  crystalline 
alcohol,  C20H41O,  m.  p.  175°,  with  undetermined  fatty  acids.  The 
authors  had  partly  examined  Japanese  bird-lime  before  Personne 
published  his  results,  and  were  induced  to  continue  their  work  after- 
wards by  finding  that  their  observations,  to  some  extent,  differed 
from  and  went  beyond  his.  Indeed,  their  work  renders  it  probable 
that  Japanese  bird-lime,  prepared  as  it  is,  not  from  I.  aqtiifolium,  but 
from  I.  Integra,  is  different  in  some  respects  in  composition  from 
European  bird-lime. 

They  find  the  fatty  acids  of  the  ethereal  salts  to  be  palmitic  acid, 
and,  in  very  small  quantity,  a  semi-solid  acid,  the  calcium  salt  of 
which  is  soluble  in  ether  and  in  alcohol.  They  have  obtained  two 
very  similar  alcohols  by  hydrolysis,  one  differing  only  slightly  from 
Personne's  ilicic  alcohol,  which  they  ha^'e  named  ilicyllc  alcohol,  and 
have  found  from  closely  concordant  analyses  to  have  the  composition 
C2..H38O  ;  and  another,  which  they  have  named  mochylic  alcohol,  from 
mochi,  the  Japanese  word  for  (bird-)lime,  or  glutinous  matter,  and 
which  agrees  closely  in  composition  with  the  formula  Cn6H460.  The 
melting  point  of  this  alcohol  is  234°  C,  and  that  of  ilicylic  alcohol, 
172°.  The  tAvo  alcohols  are  separated  from  each  other  and  from  a 
resinoid  body,  C26H44O,  by  a  tedious  process  of  fractional  dissolution 
with  spirit  of  varying  strengths.  The  i-esinoid  body  is  readily  soluble 
in  spirit  as  weak  as  80  per  cent.,  mochylic  alcohol  in  that  of  95  per 
cent,  or  stronger,  and  ilicylic  alcohol  in  that  of  85 — 90  per  cent,  or 
stronger.  The  resinoid  body  (m.  p.  110°)  volatilises  above  360°, 
apparently  but  little  changed,  ilicylic  and  mochylic  alcohols,  without 
change  in  a  vacuum,  at  about  their  respective  melting  points.  Heated 
with  palmitic  acid,  the  two  alcohols  are  converted  into  compounds 
just  like  purified  bird-lime.  Caoutchouc  is  also  present  in  Japanese 
bird-lime  to  the  extent  of  about  6  per  cent. ;  but  only  miniite  quanti- 
ties of  oxalates.  By  destructive  distillation,  bird-lime  yields  much 
palmitic  acid  and  a  thick,  oily,  hydrocarbon,  C26H44,  besides  fluorescent 
and  more  carbonaceous  hydrocarbons,  very  little  gas,  and  very  little 
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carbonised   residue.     The   authors   consider   bird-lime   to  be  closely 
allied  to  the  waxes  in  chemical  constitation. 


ADDITIONS  TO  THE  LIBRARY. 
I.  Donations. 

Etudes  des  dissolutions  aqueuses,  fondoe  sur  les  changements  de 
leurs  poids  specifiques,  par  D.  Mendeleef.  St.  Peter.sburf^  1887.  (In 
Russian.)  Erom  the  Author. 

Liquid  Fuel.  Its  advantages  for  firing  Steam  Generators,  by 
B.  H.  Thwaite.     Liverpool  1887  (Pamphlet).  From  the  Author. 

A  Treatise  of  Chemistry,  by  H.  E.  Roscoe  and  C.  Schorlemmer. 
Vol.  Ill,  Organic,  Part  IV.     London  1888.  From  the  Authors. 

Xotes  on  the  Chemistry  of  Building  Materials  for  Students  of  Con- 
struction, by  A.  J.  Evans  and  A.  Grenville.      London  1887. 

From  the  Authors. 

Report  on  Indian  Fibres  and  Fibrous  Substances  exhibited  at  the 
Colonial  and  Indian  Exhibition,  1886,  by  C.  F.  Cross,  E.  J.  Bevan, 
and  C.  M.  King,  in  association  -with  E.  Joynson  ;  with  Notes  of 
Methods  of  Treatment  and  Uses  prevalent  in  India,  by  G.  Watt. 
London  1887.  From  the  Authors. 

Five-fiLTure  Logarithms,  by  C  J.  Woodward.  London  and  Bir- 
mingham 1887.  From  the  Author. 

Arithmetical  Chemistry :  Parts  I  and  II,  by  C.  J.  Woodward, 
London  and  Birmingham.  From  the  Author. 

The  Mineral  Resources  of  the  United  States  for  the  Tear  1886,  by 
D.  T.  Day,  L  .S.  Geological  Survey.     Washington  1887. 

From  the  Survey. 

II.  By  Purchase. 

Dix  annees  dans  I'histoire  d'une  theorie,  par  J.  H.  Van't  HoflT. 
Rotterdam  1887. 

Technical  School  and  College  Building,  by  E.  C.  Robins.  London 
1887. 

Lectures  on  the  Physiology  of  Plants,  by  J.  v.  Sachs.  Translated 
by  H.  Marshall  Ward.     Oxford  1887. 

Food  Adulteration  and  its  Detection,  by  J.  P.  Battershall.  Xew 
York  and  London  1887. 

A  Chapter  in  the  History  of  Meteorites,  by  the  late  W.  Flight. 
London  1887. 

Lecons  de  physiologie  experimentale  applique  a  la  medecine,  par  C. 
Bernard.     2  tomts.     Paris  lbo5. 
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Le9ons  sui-  la  plivsiologie  et  la  patliologie  du  systeme  nervenx,  par 
C.  Bernard.     2  tomes.     Pari.s  1858. 

Lemons  sur  la  proprietes  physiologiqaes  des  liquides  de  I'organisme, 
par  C.  Bernard.     2  tomes.     Paris  1859. 

Introduction  a  I'etude  de  la  medecine  experimentale,  par  C. 
Bernard.     Paris  1865. 

Le9ons  snr  les  anesthesiques  et  snr  Tasphyxie,  par  C.  Bernard. 
Paris  1875. 

Lemons  snr  la  clialeur  animale,  sur  les  effets  de  la  chaleur,  et  sur  la 
fievre,  par  C.  Bernard.     Paris  1876. 

Le9ons  sur  le  diabete  et  la  glycogenese  animale,  par  C.  Bernard. 
Paris  1877. 

•Le9ons  de  physiologic  operatoire,  par  C.  Bernard.     Paris  1879. 

Lecons  sur  les  phenomenes  de  la  vie  communs  anx  animaux  et  aux 
vegetaux,  par  C.  Bernard.  Tome  I,  2me  ed.  Paris  1885  ;  tome  II. 
Paris  1879. 

Le9ons  de  pathologle  exp6rimentales  et  lecons  sur  les  proprietes  de 
la  moelle  epinere,  par  C.  Bernard.     2me  ed.     Paris  1880. 

Lemons  sur  les  effets  des  substances  toxiques  et  medicamenteuses, 
par  C.  Bernard.     jSTouveau  tivage.     Paris  1883. 

L'oeuvre  de  Claiide  Bernard.  Introduction,  par  M.  Duval.  Paris 
1881. 

Die  starke  umbildende  Fermente  in  den  Pflanzen,  von  J.  Bai'a- 
netzky.     Leipzig  1878. 

Pbarmaceutiscbe  Cbemie,  von  F.  A.  Fliickiger,  Zweite  Auflage. 
2  Bande.     Berlin,  1888. 

Fortscliritte  der  Electrotecbnik,  Vierteljahrige  Bericbte  iiber  die 
neueren  Erscbeinungen  auf  dem  Gesammtgebiete  der  angewandten 
Electricitatslebre  mit  Einschluss  des  electriscben  Nacbricbten-  nnd 
Signal-wesen  :  Unter  Mitwirkung  von  M.  Kiliani  and  E.  Pirani, 
herausgegeben  von  K.  Strecker.  Erster  Jabrgang  :  das  Jabr  1887  ; 
erstes  and  zweites  Heft.     Berlin  1888. 
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ceedings at  tbe  meetings  of  tbe  Society,  all  authors  are  requested  to 
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Monday  before  tbe  day  of  meeting.  Authors  are  also  requested  to 
"Write  on  tbeir  papers  the  address  tov:liich  they  wish  proofs  to  he  sent. 
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At  the  next  meeting,  on  February  I6th,  there  will  be  a  ballot  for 
the  election  of  Fellows,  and  the  following  papers  will  be  read  : — 

"  An  Analysis  of  Wackenroder's  Solution  and  an  Explanation  of  the 
Formation  of  its  proximate  Constituents,"  by  Prof.  H.  Debus,  F.R.S. 

"  Potilitzin's  Law  of  mutual  Replacement  of  Bromine  and  Uhlorine," 
by  Prof.  Thorpe,  F.R  S.,  and  J.  W.  Rodger. 

"  The  Action  of  Phosphorus  Pentachloride  on  Salicylaldehyde,"  by 
C.  M.  Stuart. 


HAHKISOX  AXL»  SONS,  PKIMEES  IX  OBDINAHT  TO  HEB  MAJESTr,  3T.  MAETIX'S  LAXB.! 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  48.  Session  1887-88. 


February  16th,  1888.     Mr.  William  Crookes,  F.R.S.,  President, 
in  the  Chair. 

Messrs.  T.  A,  Lawson  and  Edward  A.  Andrews  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Alfred  Chiddey,  Mount  Costigau  Smelting  Works,  Tuena,  ISTew  South 
Wales ;  Harold  Nicolai  Faber,  56,  Dalberg  Road,  Brixton  ;  James 
Hart,  131,  Embden  Street,  Manchester ;  C.  Millard  King,  63,  Frome 
Park  Road,  Hornsey,  N, ;  Vivian  Byam  Lewes,  18,  Park  Row,  Green- 
wich, S.E.  ;  Frederick  Grevile  Ruddock,  Wilderspool  Road,  Warring- 
ton ;  H.  Belcher  Thornton,  11,  Esk  Terrace,  Whitley,  Yorkshire; 
Edward  Arthur  Wates,  4,  Princes  Road,  Lewisham,  S.E. 

It  was  announced  that  the  following  changes  in  the  Council  List 
were  proposed  by  the  Council  : — 

As  Vice-Presidents,  Professors  Carey  Foster  and  Mallet,  vice  Pro- 
fessors Dewar  and  Tilden. 

As  Members  of  Council,  Professors  Dunstan,  Heaton  and  Purclie 
and  Dr.  Plimpton,  vice  Messrs.  Carteighe,  Messel,  N"ewlands  and 
Stevenson. 

Professors  Dunstan  and  Heaton  and  Dr.  Rideal  were  appointed 
by  the  meeting  to  audit  the  Treasurer's  accounts. 

The  following  were  elected  Fellows  of  the  Society :— Messrs.  Henry 
Dudley  Bevridge,  Thomas  Praser  Barbour,  William  H.  Barraclough, 
Alfred  Edward  Carey,  Lewis  Smith  Cocking,  W.  Hepworth-Collins, 
Astley  Cooper,  John  H.  J.  Dagger,  Benjamin  H.  Gerrans,  Christopher 
James,  Charles  R.  Lafosse,  J.  Lewkowitsch,  Frederick  K.  S.  Lowindes, 
Thomas  Maben,  James  Mayne,  Otto  Werbeck,  Clifford   Richardson, 
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Angas    Smith,    Satn    Smith,   Robert  Mason    Suranor,    Arthur  J.    C. 
Waterland,  John  Cuthbert  Welch,  Emil  A.  Werner. 

The  following  papers  were  read  : — 

II.  "  Chemical  investigation  of  Wackenroder's  solution  and  ex- 
planation of  the  formation  of  its  constituents."  By  Px'ofessor  Debus, 
Ph.D.  F.R.S. 

"Wackenroder's"  solution  is  the  solution  formed  by  the  action 
of  sulphuretted  hydi'ogen  on  an  aqueous  solution  of  sulphurous 
acid  till  the  sulphurous  acid  is  decomposed.  The  compounds  repre- 
sented by  the  formulae  M^SaOg.  M2S4O6,  M.S5O6  and  M.SsOs,  in  which 
M  stands  for  hydrogen  or  a  monovalent  metal,  are  called  "Polythio- 
nates."  The  term  "acid"  is  reserved  by  the  author  for  the  so- 
called  anhydrides.  The  formula  SO2  stands  for  sulphurous  acid, 
and  H2SO3  for  dihydric  sulphite  ;  S4O5  for  tetrathionic  acid,  and 
H.SiOe  for  hydric  or  dihydric  teti-athionate. 

Wackenroder's  solution  contains,  according  to  our  best  authors, 
sulphur  in  suspension  and  pentathionic  acid  in  solution.  Pure 
pentathionic  acid  has  never  been  prepared.  The  attempts  to  make 
salts  of  the  acid  also  failed.  In  consequence,  Spring  a  few  years 
ago  denied  the  existence  of  pentathionic  acid,  wliich  he  declared  to 
be  a  solution  of  sulphur  in  hydric  tetrathionate,  not  in  atomic  propor- 
tions, but  of  the  same  description  as  the  solution  of  sulphur  in 
carbonic  sulphide. 

To  test  the  correctness  of  Spring's  assertion,  the  author  suggested 
to  Mr.  Lewes  some  experiments  with  Wackenroder's  solution ; 
and  Mr.  Lewes  prepared  nearly  pure  potassic  and  baric  penta- 
thionate.  These  salts,  however,  could  not  be  recrystallised  fa'om 
water,  but  split  up  in  tetrathionates  and  sulphur:  K2S5O6  =  K^SiOs 
+  S.  Spring,  therefore,  would  not  admit  that  they  were  pentathio- 
nates,  but  regards  them  as  niixtui-es  of  tetrathionates  and  sulphur. 

Li  order  to  remove  all  doubts  about  the  existence  or  non-existence 
of  pentathionates,  and  also  to  explain  some  reactions  of  more  than 
ordinary  interest  which  the  author  had  occasion  to  observe,  whilst 
!Mr.  Lewes  was  carrying  out  his  work,  he  undertook  the  experimental 
investigation  described  in  the  paper. 

The  results  briefly  stated,  are  as  follows  :  The  filtered  Wackenroder 
solution  contains — 

(a.)  Sulphur  in  suspension  in  very  minute  di'ops. 

(6.)  A  new  allotropic  modification  of  sulphur  in  simple  solution,  and 
in  the  colloidal  condition.  This  new  form  of  sulphur,  Sulphur  S, 
separates  on  evaporation  of  Wackenroder's  solution  as  a  yellow,  viscous, 
.semi-fluid  mass,  partially  soluble  in  much  tcater.  It  resembles,  in  some 
respects,  silica  as  set  free  from  soluble  silicates  by  strong  acids. 
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(c.)  Traces  of  tritliionic  acid. 

(d.)  Hjdric  tetrathioDate. 

(e.)   Hjdric  pentathionate. 

(/.)  A  polythionate  -with,  more  sulphur  than  pentathionates  contain, 
probably  hydric  hexathionate. 

Pure  potass ic  and  cupric  pentathionates  were  prepared  from 
Wackenroder's  solution,  and  the  reactions  of  the  polythionates  care- 
fully investigated.  The  most  interesting  of  these  reactions  are  the 
spontayieous  changes  of  the  polythionates  in  aqtieotcs  solutions  ;  they  are 
indicated  by  the  equations — 

(a.)  K.,S506  =  K.SiOs  +     S 

Pot.  pentathionate.  Pot.  tetrathionate. 

(&.)  2{-KSiO,)       =  K,S306  +     K.SaOs. 

Pot.  tetrathionate.  Pot.  trithionate.  Pot.  pentathionate. 

(c.)  2(KoS306)       =  KSiOe  +      K,SOi  +  SO2 

Pot.  trithionate.  Pot.  tetrathionate. 

(d.)  SCK^SaOO       =  K.SaOs  +      2(K,S04  +  SO,) 

Pot.  trithionate. 

Reactions  (a)  and  (h)  occur  reciprocally  in  either  direction  with  equal 
facility.  Fi^om  these  I'eactions  important  conclusions  can  be  drawn 
with  regard  to  molecular  and  atomic  motion  in  liquids.  The  penta- 
thionates resemble  persulphide  of  hydrogen,  and  are,  like  ozone  and 
peroxide  of  hydrogen,  endotherraic  compounds.  The  similarities 
which  exist,  from  a  chemical  point  of  view,  between  the  polythionates 
on  the  one  hand  and  ozone  and  pei'oxide  of  hydrogen  on  the  other,  are 
applied  in  the  paper  to  explain  some  of  the  chief  properties  of  ozone 
and  peroxide  of  hydrogen. 

In  the  second  part  of  the  paper  the  action  of  sulphuretted  hydro- 
gen and  sulphurous  acid  respectively  on  the  hydrogen  salts  of  the 
polythionic  acids  are  fully  investigated.  It  is  proved  that  the  penta- 
thionic  acid  of  Wackenroder's  solution  is  chiefly  derived  from  the 
condensation  of  thiosulphuric  acid,  thus : — 

5(830.)  =  2(Sa05) 

Thiosulphuric  acid.  Pentathionic  acid. 

2(8505)  +  2H2O  =  2H,S.A 

Hvdric  pentathionate. 

The  final  products  of  the  action  of  sulphuretted  hydrogen  on 
hydi'ic  tetra-  or  hydric  penta-thionate  are  water  and  sulphur.  The 
statement  of  the  text-books  that  sulphuretted  hydrogen  and  sulphur- 
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ous  acid  produce  water  and  snlphar,  is,  therefore,  correct  in  so  far  as 
the  tinal  products  ai-e  concerned.  The  polythionates  are  intermediate 
products. 

Sulphurous  acid  and  potassium  thiosulphate  or  sulphurous  acid  and 
the  chlorides  of  sulphur,  produce  salts  of  the  polythionic  acids. 

The  third  part  of  the  paper  is  devoted  to  the  discussion  of  the 
formulae  of  the  polythionates.  It  is  shown  that  the  following  formulae 
are  the  most  correct  expressions  of  our  experience  : — 

K-SO.-O  KS-SOo-0 

KO-SO.,-S  KO-SOo%S 

Pot.  tritliionate.  Pot.  tetrathionate. 

KS..-SOo-0  '  KSvSOo-0 

KO-SOo-S  KO-SO^.S 

Pot.  pentathiouate.  Pot.  liexathionate. 

12.  "  Potilizin's  Law  of  Mutual  Displacement  of  Chlorine  and 
Bromine."     By  T.  E.  Thorpe,  F.R.S.,  and  J.  W.  Rodger. 

On  heating  bi'omine  with  an  equivalent  quantity  of  an  anhydrous 
metallic  chloride  in  a  sealed  glass  tube  free  from  air  at  the  temperature 
of  the  melting  point  of  zinc,  Potilizin  found  that  the  amount  of  chlorine 
displaced  by  bromine  was  greater  the  higher  the  atomic  weight  of  the 
metal  in  the  chloride.  Experiments  were  made  with  the  chlorides  of 
sodium,  potassium,  silver,  calcium,  strontium,  barium,  lead  and 
mercury.  Potilizin  further  found  that  if  A  be  the  atomic  weight  of 
the  metal,  p  the  percentage  of  chlorine  displaced  from  its  chloride 

when    treated  as   above,   and    E    its  valency,   the  formula    -vvj  =:   a 

constant,  held  good  in  the  case  of  lithium,  sodium,  potassium,  silver, 
calcium,  strontium,  barium,  lead,  mercury,  bismuth,  tin  and  iron. 
He  considered  the  quantity  of  chlorine  displaced  to  depend  on  the 
atomic  weight,  valency  and  temperature.  Arranging  the  metals  in 
accordance  with  the  periodic  law  in  vertical  series,  the  chlorine  dis- 

placed    was   as    the    atomic   weight,   —  being    a  constant   for   each 

series. 

Berthelot  j)ointed  out  that  displacement  of  chloi'ine  by  bromine 
was  only  possible  if  the  heat  of  formation  of  BrCl  was  greater  than 
the  heat,  absorbed  in  the  direct  substitution.  Such  displacements 
might,  he  thought,  take  place  at  temperatures  at  which  the  chloride 
was  dissociated,  so  that  the  bromine  would  be  able  to  unite  with  the 
free  metal.  He  repeated  Potilizin's  experiments  but  found  no  action 
up  to  400^.      Potilizin  in  answer  to  Berthelot  repeated  his  previous 
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experiments,  and  furtlier  varied  the  mass  of  the  bromine  emploj'ed. 
He  used  sealed  vacuous  tubes,  heating  them  at  400 — 515°  or  at 
300 — 315°,  and  found  that  the  chlorine  displaced  varied  v^itli  tlie 
mass  of  the  bromine,  but  at  a  given  limit  increase  in  the  amount 
of  bromine  or  of  the  temperature  did  not  affect  the  quantity  of 
chlorine  displaced.  He  pointed  out  that  the  interaction  was  not 
in  entire  accordance  with  Berthelot's  principle  of  maximum  work, 
but  that  it  depended  partly  on  this  principle  and  also  on  the  atomic 
weight,  mass,  valency  and  temperature  of  the  interacting  bodies. 
Berthelot  attempted  to  reconcile  Potilizin's  statements  with  his 
principle  by  assuming  that  intermediate  compounds — metallic  per- 
bromides  and  chlorobromides  together  with  bromine  chloride — were 
formed  and  dissociated.  In  the  light  of  such  a  supposition  he  con- 
sidered the  displacement  of  chlorine  by  bromine  if  the  latter  is 
present  in  excess,  and  the  small  displacements  if  the  two  are  in  equi- 
valent proportions,  to  be  in  accordance  with  the  provisions  of  thermal 
chemistry. 

In  answer,  Potilizin  stated  that  he  verified  the  formula   — r^  =   a 

constant,  in  the  case  of  14  chlorides,  also  in  the  case  of  nickel  and 
cobalt.  He  denied  that  intermediate  compounds  could  exist  at  the  tem- 
perature of  the  interaction,  and  thought  the  cause  of  the  interaction 
must  be  sought  for  "  in  the  intramolecular  conditions  of  the  bodies ; 
being  probably  dependent  on  the  varying  rates  of  the  molecules." 

No  further  work  appears  to  have  been  done  on  the  subject,  and  in 
order  to  test  the  validity  of  the  law  stated  by  Potilizin  the  following 
experiments  were  instituted  : — 

An  amount  of  bromine  equivalent  to  about  1  gram  of  anhydrous 
chloride  was  sealed  off  in  a  small  glass  bulb,  and  a  quantity  of  the 
salt,  exactly  equivalent  to  the  quantity  of  bromine  taken,  was  weighed 
out  into  another  bulb,  and  the  two  were  placed  in  a  piece  of  glass 
tubing  closed  at  one  end.  At  about  6  inches  from  the  closed  end  the 
tube  was  thickened  in  the  flame  and  drawn  out  into  a  thick  capillary. 
Beyond  this  point  it  was  drawn  out  and  bent  so  as  to  be  evacuated  by 
the  Sprengel  pump.  When  the  exhaustion  was  complete  the  tube 
was  sealed  up  by  directing  a  blowpipe  flame  on  to  its  capillary 
portion ;  the  point  was  then  annealed  and  the  tube  allowed  to  cool. 
The  bromine  bulb  was  next  broken  and  the  chloride  distributed  as 
uniformly  as  possible  over  the  inside  of  the  tube,  in  order  to  expose  it 
most  advantageously  to  the  action  of  the  bromine.  By  means  of  an 
air-bath  the  tubes  were  heated  to  about  the  boiling  point  of  mercury 
in  some  cases  and  to  about  450°  in  others. 

After  heating,  the  tubes  were  freed  from  any  adherent  oxide  of 
iron  due  to  contact  with  the  iron  tubes  of  the  bath,  by  immersion  in 
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warni  chlorliydric  acid,  washed,  dried,  opened  by  means  of  a  hot  wire 
on  a  piece  of  glazed  paper,  and  heated  at  120°  till  the  free  bromine 
was  expelled  and  the  weight  constant.  Lastly,  the  contents  of  the 
tubes  were  washed  out  and  the  empty  tubes  weighed.  From  the 
increase  in  weight  of  the  chloride  taken  the  amount  of  bromine  sub- 
stituted and  hence  the  chlorine  displaced  could  be  calculated.  The 
results  of  the  experiments  carried  out  in  this  way  are  given  in  the 
subjoined  table.  Chlorides  marked  with  the  same  letter  were  heated 
simultaneously  : — 

It  will  be  seen  that  only  on  one  occaion — in  the  case  of  silver 
chloride — was  a  number  got  in  anything  like  agreement  with  the 
figures  demanded  by  Potilizin's  law.  In  all  other  cases,  the  amount  of 
chlorine  displaced  was  considei'ably  less  than  that  required  by  the  law. 
The  table,  however,  shows,  that  although  the  amount  of  chlorine  dis- 
placed stands  in  no  definite  relation  to  the  atomic  weight  of  the 
metal  in  the  chloride  used,  yet  in  all  cases  most  chlorine  is  displaced 
from  the  chloride  of  highest  molecular  weight  when  several  are 
heated  simultaneously.  Further,  in  all  cases  with  the  exception  of 
silver  chloride,  the  longer  the  time  of  heating,  the  more  chlorine 
was  substituted,  and  hence  it  might  be  thought  that  if  the  time  of 
heating  were  suSiciently  prolonged,  a  limit  would  be  reached.  On  the 
other  hand,  in  no  instance  was  the  amount  of  chlorine  displaced  in 
any  one  chloride  proportional  to  the  time  of  heating ;  even  after 
heating  sodium  chloride  for  120  hours  scarcely  half  the  quantity 
demanded  by  Potilizin's  law  was  substituted.  In  the  only  case  in 
which  Potilizin  gives  definite  data,  viz.,  in  the  case  of  barium 
chloride,  the  percentage  of  chlorine  displaced  was  7" 78  on  heating 
from  two  to  six  hours  at  400^,  whereas  we  obtained  only  48  on 
heating  for  17  honi*s  at  about  450°. 

The  authors  consider  that  these  observations  altogether  disprove 
the  validity  of  Potilizin's  law  of  displacement. 


Chloride  used. 

Temperatui-e 
of  buth. 

Time  of 

heating. 

Percentage 
of  clilorine 
replaced. 

Percentage 

given  by  the 

law. 

(a)   XaCl 

about  350° 
„      450 
„      450 

8  hours 
14      „ 
120      „ 

0-5 

1-84 
2-6 

5-5 

(b)   NaCl 

5-5 

NaCl 

5  5 

(a)  KCl 

about  350° 
„      450 

8  hours 
14      „ 

2-7 
3-4 

9-78 

(b)   KCl 

9-78 

(a)  A«Cl 

about  350° 
„     450 
„     350 

8  hours 
14      „ 
8      „ 

23-3 
24-7 
27-42 

27-28 

(b)  AaCl 

27-28 

AgCl 

27-28 

((•)  SrClo 

about  450°      !       17  hours 

i 

1-3 

5-2 

(c)  BaClj 

about  450°             17  houi-s 

4-5 

7-78 

(e)   PbCI. 

about  450°             17  hours 

5  0 

12-4 

13.  "A  Gasometric  Method  of  Detei*mining  Nitrous  Acid."  By 
Percy  F.  Frankland,  Ph.D.,  B.Sc,  F.I.C. 

The  method  is  based  on  the  -well-known  interaction  of  urea  and 
nitrous  acid.  The  author  evaporates  a  definite  volume  of  the  solution 
containing  the  nitrite  to  dryness  in  a  small  beaker  on  the  water-bath, 
the  residue  is  then  dissolved  in  a  few  c.c.  of  hot  distilled  water,  and 
transferred  along  with  an  excess  of  urea  to  a  tube  standing  over 
mercury.  Dilute  sulphuric  acid  is  then  admitted,  whereupon  an  evo- 
lution of  nitrogeai  and  carbonic  anhydride  takes  place.  The  reaction 
is  found  to  be  complete  in  15  minutes.  An  excess  of  a  strong  solu- 
tion of  pure  caustic  soda  having  been  admitted  into  the  tube  to  absorb 
the  carbonic  anhydride,  the  residual  nitrogen  is  transfeiTed  to  a  gas- 
apparatus  and  measured. 

The  method  was  found  to  yield  very  satisfactory  results. 

The  method  was  also  employed  for  determining  nitrites  in  the  pre- 
sence of  nitrates  and  ammonia :  the  nitrate  was  destroyed  by  evaporat- 
ing one  portion  of  such  a  mixtm-e  with  excess  of  ammonium  chloride, 
and  the  nitric  acid  in  the  residue  was  then  determined  by  the  mercury 
method ;  whilst  another  portion  was  evaporated  with  an  excess  of  pure 
caustic  soda — to  prevent  the  destruction  of  the  nitrite  by  the  ammonia 
1  present — and  in  the  residue  the  nitrous  acid  was  determined  by  the 
I  tirea  method. 

14.  "  The  Action  of  some  Specific  Micro-organisms  on  Nitric  Acid.' 
|By^Perey  F.  Frankland,  Ph.D.,  B.Sc,  F.I.C. 

The  author  has  investigated  the  behaviour,  when  grown  in  nutritive 
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solutions  cnntaining  nitrates,  of  anumbcrof  micro-org'anisms  obtained 
from  air  and  water,  and  cultivated  in  a  state  of  purity.  Of  32  differ- 
ent forms  so  examined,  16  or  17  were  found  to  reduce  the  nitrate  to 
nitrite  more  or  less  completely,  whilst  the  remainder  were  quite  desti- 
tute of  this  power.  The  behaviour  of  the  various  organisms  was  not 
altered  in  this  respect  by  excluding  air  from  the  solutions  in  which 
the}'^  were  cultivated.  In  a  number  of  cases  the  changes  taking  place 
in  the  condition  of  the  nitrogen  were  followed  quantitatively.  In 
some  cases  ammonia  made  its  appearance  in  the  solutions,  but  by 
quantitative  experiments  it  was  found  that  this  ammonia  was  due  to 
the  decomposition  of  peptone,  which  was  the  only  other  nitrogenous 
ingredient  besides  the  nitrate  in  the  cultivating  medium  employed. 
A  number  of  special  experiments  w^ere  made  with  two  micro- 
organisms, Bacillns  ramosus  and  B.  pestifer,  which  powerfully  reduce 
nitrates  to  nitrites,  and  which  also  give  rise  to  the  appearance  of 
ammonia  in  the  peptone-culture-fluid.  In  these  experiments  it  was 
found  that  the  nitrite  produced  in  a  given  time  was  augmented  by 
increasing  the  organic  matter,  peptone  and  sugar  present  in  the  solu- 
tion, and  that  the  peptone  was  much  more  potent  in  effecting  this 
increase  than  the  sugar.  It  was  further  found  that  the  ammonia 
generated  in  these  experiments  was  increased  by  raising  the  proportion 
of  peptone  to  sugar,  and  diminished  by  increasing  the  proportion  of 
sugar  to  peptone. 

In  nearly  all  cases  in  which  partial  or  total  reduction  of  nitrate  to 
nitrite  had  taken  place,  the  sum  of  the  nitrogen  as  nitrate  and  nitrite 
in  the  fermented  solution  was  practically  identical  with  the  nitrate  in 
the  original  unfermented  solution ;  whilst  in  those  cases  in  which  no 
reduction  to  nitrite  took  place,  the  nitrate  in  the  solution  remained 
practically  unaffected  by  the  growth  of  the  micro-organisms. 
In  one  case,  however,  it  was  found  that  an  organism,  B.  aquatilis, 
which  does  not  reduce  nitrates  to  nitrites,  caused  by  its  growth  the 
disappearance  of  a  considerable  proportion  of  nitric  nitrogen,  the  defi- 
ciency  not  being  accounted  for  by  the  small  proportion  of  ammonia 
which  was  generated  in  the  solution.  It  is  pointed  out  how  this 
difference  in  reducing  power  may  in  certain  cases  be  of  great  value  in 
distinguishing  between  micro-organisms  morphologically  very  similar. 

15.  "  The  Action  of  Phosphorus  Pentachloride  on  Salicylaldehyde." 
By.Charles  M.  Stuart,  M.A. 

The  author  finds  that  phosphorus  pentachloride  converts  salicyl- 
aldehyde into  the  phosphate  of  dichlororthocresol,  PO(0*C6H4'CIICl2)3f 
and  not  into  dichlororthocresol,  as  stated  by  Henry  (Ber.,  1869,  135). 

Dichlororthocresjlic  phosphate  is  not  altei-ed  by  boiling  with 
potassium  hydroxide  solution.      By   the  action  of  phosphorus  penta- 
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chloinde  on  ortliomefclioxybenzaldeliyde,  ortLomethoxjbenXal  chloride. 
C6H4(OCH3)*CH2Cl2,  is  obtained  ;  this  is  readily  reconverted  by  the 
action  of  warm  water  into  the  aldehyde  from  which  it  was  formed. 

16.  "  Some  interactions  of  Nitrogen  Chloropliosphuret."  By  "Ward 
Couldridge,  B.A. 

The  paper  is  chiefly  devoted  to  the  description  of  experiments  on 
the  action  of  amines  on  nitrogen  chlorophosphuret,  PsNaCle,  the  com- 
pound which  results  on  heating  together  phosphorus  pentachloride 
and  ammonium  chloride ;  the  small  yield  obtained  by  this  process  is 
attributed  by  the  author  to  the  formation  of  phospham,  P3N3(]SrH)3, 
by  the  action  of  ammonia  on  the  chlorophosphuret.  He  finds  that 
the  compound  P3Na(NH*C6H5)3,  w^hich.  Hofmann  prepared  by  treating 
the  chlorophosphuret  with  aniline,  is  not  altered  by  heating  with 
muriatic  acid  at  150°,  but  that  at  250°  it  is  resolved  into  phosphoric 
acid,  ammonium  chloride  and  aniline  chlorhydride.  By  the  action  of 
orthotoluidine,  a  compound  of  the  formula  P3N3(NH-C6H4-CH3)6  was 
obtained,  and  similar  compounds  were  prepared  from  phenylhydrazine 
and  piperidine.  Attempts  to  displace  the  chlorine  by  cyanogen  were 
unsuccessful,  and  experiments  with  sodium  and  with  zinc  ethide  also 
gave  negative  i-esults. 

17.  "Action  of  Alcohols  on  ethereal  salts  in  presence  of  small 
quantities  of  Sodic  Alkylate."  By  T.  Pardie,  Ph.D.,  B.Sc,  Professor 
of  Chemistry  in  the  University  of  St.  Andrews,  and  W.  Marshall,  B.Sc. 

The  addition  of  a  minute  quantity  of  sodic  alkylate  to  a  mixture  of 
an  alcohol  and  an  ethereal  salt  induces  an  extensive  interchange  of 
alkyl  radicle  between  the  two  substances.  The  authors  having 
examined  the  interaction  in  the  case  of  a  number  of  ethereal  acetates 
and  alcohols  of  the  C/jH2?j+iOH  series,  find  that  a  much  greater  inter- 
change occurs  when  the  alcohol  of  complex  radicle  acts  on  the 
ethereal  salt  of  simple  radicle  than  in  the  converse  interaction.  The 
numerical  results  obtained  indicate  that,  excluding  the  methyl  radicle, 
the  affinity  of  the  alkyl  radicles  for  the  hydroxy  1-oxygen  of  the  acid, 
as  measured  by  the  interaction  under  consideration,  increases  with 
increasing  complexity  of  the  alkyl  radicle ;  but  that  with  regard  to 
the  methyl-radicle  its  affinity  is  greater  than  that  of  the  ethyl  and 
less  than  that  of  the  amyl  radicle. 

18.  "  Note  on  the  densities  of  Cerium  Sulphate  Solutions."  By  B. 
Brauner,  Ph.D. 

The  author  has  determined  the  densities  of  solutions  of  the  anhy- 
drous and  of  the  hydrated  salt,  and  finds  that  the  values  are  identical 
for  solutions  of  equal  concentration. 
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From  the  Author. 
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The  Theory  and  L'se  of  a  Physical  Balance,  by  J.  Walker. 
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A  Treatise  of  Chemistry,  by  H.  E.  Roscoe  and  C.  Schorlemmer, 
Vol.  Ill,  Organic  Chemistry,  Part  IV.  London  1888.  (For  circula- 
tion.) 

A  Treatise  on  Ore  Deposits,  by  J.  A.  Phillips.     London  1884. 

The  Chemistry  of  Foods,  with  Microscopic  Illustrations,  by  J.  Bell. 
Part  I.  Tea,  Coffee,  Cocoa,  Sugar,  &c.  London  1881.  Part  II.  Milk, 
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At   the  next  meeting  on  March   2nd,  the  following  paper  will  be 
read  : — 

"The  origin   of  colour  and  the  constitution  of  colouring  matters 
generally  :"  by  Professor  Armstrong. 
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March  1st,  1888.      Mr.  William  Crookes,  F.R.S.,  President, 
in  the  Chair. 

Messrs.  Lewis  Walter  Hawkins  and  B.  Henry  Geri-ans,  Junr.,  were 
formally  admitted  Fellows  of  the  Society. 

The  list  of  Office  Bearers  nominated  by  the  Conncil  to  be  balloted 
for  on  March  28th  was  read. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Joseph  Cowper,  St.  Andrew's  Place,  Penrith;  Eugene  MacSwiney, 
18,  Lower  Kevin  Street,  Dublin  ;  Henry  John  Palmer,  126,  York 
Road,  Bedminster,  Bristol ;  John  Cecil  Watson,  The  Rhyddings, 
Oswaldtwistle,  near  Accrington  ;  Thomas  Howell  Williams,  58,  Lady 
Margaret  Road,  St.  John's  College  Park,  IST.W. 

The  following  Papers  were  read  : — 

19.  "  The  origin  of  colour  and  the  constitution  of  colouring 
matters."     By  Henry  E.  Armstrong. 

The  majority  of  compounds,  especially  those  of  carbon,  are  colour- 
less ;  and  in  the  case  of  elements  whose  compounds  are  invariably 
coloured,  the  greatest  diversity  of  colouring  is  often  noticeable  among 
the  several  compounds  of  one  and  the  same  element — as  in  that  of 
chromium  or  manganese,  for  example:  it  is  therefore  clear  that  colour 
is  in  a  high  degree  conditioned  by  special  forms  of  intramolecular 
structure,  and  consequently  that  any  attempt  to  determine  the 
"  origin  of  colour  "  must  be  based  on  a  knowledge  of  the  structure  of 
coloured  matters.  For  this  reason  it  has  become  possible  only  within 
recent  years  to  discuss  the  relation  between  colour  and  constitution. 
The  author  first  gives  an  account  of   what  has  already  been  done  in 
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this  direction,  and  refers  to  Griiebe  and  Lieberraann's  paper  on  "  The 
connexion  between  constitution  and  colour  in  the  case  of  oro^anic 
compounds  "  (Ber.,  1868,  106)  ;  and  to  tlmt  of  0.  N.  Witt—"  Zur 
Kenntniss  des  Baues  und  der  Bildung  farbender  KohlenstofEver- 
binduugen  "  (ibid.,  1876,  i>22).  Graebe  and  Liebermann  laid  down 
the  rule  as  of  universal  application  that,  excluding  coloured  metallic 
salts  of  colourless  organic  acids,  all  coloured  organic  compounds 
which  have  been  put  to  the  test  are  decolorised  by  reducing  agents 
(quinones,  azobenzene,  nitro-compounds,  &c.)  ;  and  from  this  they 
inferred  that  colouring  matters  either  contain  elements  with  incom- 
pletely saturated  affinities,  or  certain  of  the  atoms  are  present  in 
more  intimate  association  than  their  retention  in  the  molecule 
necessitates.  Notwithstanding  the  change  in  our  views  of  the  con- 
stitution of  quinone,  Graebe  and  Liebermann's  conclusions  appear  still 
to  be  accepted,  although  if  Fittig's  contention  that  the  quinones  are 
diketones  be  correct,  their  conclusion  that  the  colour  of  the  quinones  is 
conditioned  by  the  intimate  union  of  the  oxygen-atoms  obviously  does 
not  apply.  Witt  formulated  the  conclusion  that  the  tinctorial  nature 
of  aromatic  compounds  is  the  consequence  of  the  px-esence  together  of 
a  colour-giving  or  cliromopJioric  group,  such  as  NOo,  CO,  N  '.  N,  and  of 
a  salt-forming  group — either  OH  or  NHo.  This  chemist  directed 
his  attention  almost  exclusively  to  the  consideration  of  the  natui-e 
of  compounds  possessed  of  tinctorial  properties  as  distinct  from  mere 
coloured  substances  or  pigments.  The  origin  of  colour,  however, 
is  presumably  traceable  to  similar  causes  in  both  classes  of  com- 
pounds, while  the  property  of  acting  as  a  dye  may  conceivably  depend 
on  peculiarities  which  stand  in  no  relation  to  those  which  are  cau- 
sative of  colour;  this  is  an  important  question  to  determine. 

The  dominant  idea  on  which  the  argument  in  the  paper  is  based  is 
illustrated  by  the  author  by  comparison  of  the  unsaturated  hydro- 
carbons with  the  pai*afiBns.  In  the  paraffins,  "which  are  singularly 
inert  compounds  and  all  but  colourless  even  in  the  infia-red  and  ultra- 
violet regions  of  the  spectrum,  the  carbon-atoms  are  united  only  by 
single  affinities,  and  the  remaining  affinities  are  engaged  by  monad 
atoms ;  the  unsaturated  hydi'ocarbons  are  not  only  more  reactive  than 
the  paraffins,  but  the  beginnings  of  colour  are  manifest  in  them  if 
examination  be  made  in  the  regions  above  and  below  the  visible 
spectrum.  The  latter  are  conventionally  represented  by  formulas  in 
which  the  carbon-atoms  appear  as  united  by  two  or  three  affinities  of 
each,  typified  by  straight  lines  or  dots ;  these  formulse  apparently 
serve  to  indicate  that  the  value  of  a  "  double  bond  "  is  twice,  and  that 
of  a  "treble  bond  "  thrice  that  of  a  "  single  bond,"  and  there  can  be 
little  doubt  that  this  has  long  been  tacitly  assumed,  although  such  a 
doctrine  may  not  actually  have  been   taught.      But    within   recent 
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years  the  idea  has  found  favour  that  "  affinity  has  directioo. " ; 
V.  Baeyer  especially  has  availed  himself  of  this  hypothesis  in  his 
discussion  of  the  diiferences  in  stability  of  various  types  of  closed 
chain  hydrocarbons.  The  author  would  apply  it  to  polyad-atoms 
generally ;  and  in  formulating  compounds  in  which  such  atoms  are 
united  by  more  than  single  affinities,  would  represent  the  polyad 
atoms  as  united  by  cui^ved  lines  in  order  to  suggest  that  the  affinities 
are  under  strain  in  consequence  of  their  being  free  to  act  only  in 
certain  directions.  In  the  paper,  the  author  cites  a  large  number  of 
cases  among  inorganic  compounds  which  he  thinks  afford  evidence 
that  the  production  of  colour  is  dependent  on  special  modes  of  atomic 
arrangement,  and  particularly  on  such  modes  of  arrangement  as 
involve  the  existence  of  a  condition  of  strain  in  the  resulting  system, 
due  probably  to  peculiarities  in  the  affinity  relationships  of  the  con- 
stituent elements  of  the  system  which  prevent  complete  mutual 
neutralisation  of  the  affinities.  The  occurrence  of  colour  therefore  is 
more  frequently  than  not  concomitant  with  a  high  degree  of  reactivity, 
the  coloured  compound  being  usually  one  of  "  high  potential  "  or 
slight  stability. 

Among  carbon  compounds  there  is  no  instance  of  a  hydrocarbon 
being  coloured,  giving  the  term  its  conventional  meaning ;  and 
omitting  nitro-compounds,  there  are  very  few  exceptions  to  the  rule 
that  derivatives  of  hydrocarbons  containing  only  monad  radicles  are 
colourless;  the  exceptions,  moreover,  are  of  a  very  notewortliy 
character,  being  either  central  derivatives  of  anthracene,  i.e.,  com- 
pounds formed  by  displacement  of  the  hydrogen- atoms  of  the  central 
nucleus  of  anthracene — which  although  not  coloured  is  significantly 
fluorescent ;  or  the  monad  radicle  contains  at  its  origin  a  radicle  such 
as  CO.  A  number  of  illustrations  are  given  in  illustration  of  this 
statement.  Attention  is  then  drawn  to  the  quinones  and  their  deriva- 
tives, Fittig's  ketone  formula  being  throughout  adopted  for  these 
compounds.  The  author  then  discusses  the  constitution  of  the  better 
known  dye-stuffs,  and  is  thereby  led  to  conclusions  which  in  some 
cases  are  different  from  those  hitherto  accepted. 

Azo-dyes. — Liebermann's  experiments  on  benzene-azo-betanaphthol 
are  referred  to,  and  also  these  of  Zincke  and  Bindewald,  attention 
being  specially  directed  to  the  production  by  these  latter  chemists 
.from  alphanaphthaquinone  and  phenylhydrazine  of  benzene-azo-alpha- 
naphthol  identical  with  that  obtained  from  alphanaphthol  and  a 
diazobenzene  salt.  The  author  thinks  that  the  general  bearing  of 
these  results  has  escaped  notice,  and  proposes  to  apply  them  to  azo- 
dyes  generally,  formulating  these  as  of  the  following  types  : — 
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according  as  they  are  derived  from  plicnols  or  amines.  The  high 
tinctorial  power  of  the  azo-dyes  would  appear  to  meet  with  a  more 
satisfactory  explanation  on  this  hypothesis  than  is  afforded  by  Witt's 
theory,  and  it  affords  a  simple  explanation  of  the  fact  that  no  acid 
radicle  other  than  OH,  and  only  ortho-  and  para-hydroxy  or  araido- 
compounds  are  available  for  the  preparation  of  azo-dyes.  The  cases 
in  which  this  hypothesis  will  not  apply  are  discussed  in  the  paper. 

Rosatiiline  mid  its  congeners. — Although  the  formulse  usually 
assigned  to  these  represent  them  as  compounds  of  the  quinonic  type — 
assuming  that  in  quinone  the  oxygen -atoms  although  in  the  pani- 
position  are  united  to  each  other,  the  idea  that  they  are  quinonic 
compounds  which  Graebe,  Liebermann  and  Caro  expressed  prior  to 
the  publication  of  E.  and  0.  Fischer's  well-known  investigation  has 
apparently  now  been  entirely  lost  sight  of.  The  author  would 
formulate  them  in  the  manner  indicated  by  the  following  examples  : — 

OCCsH.CCCCeHi-OH),        EXCCeHiCCCCeHi.XHOa 

Pararosolie  acid.  Pararosaniline. 

Phthale'ins. — v.  Baeyer's  researches  are  commonly   held  to  prove 

that  these  compounds  are    derivatives  of  phthalide,  CsHi  <  p^'  >  0; 

The  arguments  on  which  this  conclusion  is  based  are  discussed  in  the 
paper;  it  is  pointed  out  that  the  properties  of  the  various  compounds 
classed  as  phthaleins  are  so  diverse  that  it  is  desirable  to  more  fully 
examine  the  evidence  on  which  they  are  grouped  together,  especially 
as,  apart  from  the  assumption  that  the  phthale'ins  are  phthalide-deri- 
vatives,  there  is  little  reason  to  believe  that  the  lactides  are  chro- 
mophoric  compounds,  v.  Baeyer  supposes  that  phenolphthale'in  is 
foiTned  from  dihydi'oxytriphenylhydroxymethanecarboxylic  acid  by 
separation  of  the  elements  of  water  from  the  carboxyl  and  the  methane 
hydroxyl,  a  lactonic  anhydride  being  thereby  produced ;  but  if  the 
hydroxyl  of  the  carboxylic  radicle  were  to  separate  with  a  hydrogen- 
atom  of  the  neighbouring  CeHi'OH,  a  derivative  of  hydroxy phenyl- 
anthranol  would  be  obtained.  This  latter  constitution,  however,  has 
already  been  assigned  to  the  phthalidein  isomeric  with  phenol- 
phthale'in. The  conclusion  that  interaction  does  take  place  in  this 
latter  manner  in  the  formation  of  fluoresceins  would  serve  to  explain  the 
fact  that  orcinol  (CH3 :  OH  :  OH  =  1:3:5)  does  not  yield  a  fluorescein, 
whereas  the  isomeric  cresorcinol  (CH3  :  OH  :  OH  =  1:2:4)  does,  as 
an  anthracene-derivative  could  only  be  formed  from  an  orcinol  con- 
taining two  contiguous  undisplaced  hydrogen-atoms.  It  is  possible 
that  certain  of  the  phthale'ins  are  derivatives  of  phenylenediphenyl 
ketone,  C6H4(COC6H5)2.  The  formation  of  triphenylraethane-deriva- 
tives  from   compounds  of  this  type  can  easily    be  accounted  for,  as 


I 


31 

benzil  is  converted  by  alkali  into  diphenylglycolic  acid;  and  this 
assumption  would  serve  to  explain  the  formation  of  additive  com- 
pounds with  acids,  such  as  are  obtained  from  orcinphthalein,  for 
example.  It  is  noteworthy  that  the  dimethanilidophthale'in  prepared 
from  dimethylaniline  is  not  only  itself  colourless,  but  yields  colourless 
salts  ;  this  may  be  a  true  phthalide-derivative.  Also  that  the  diamido- 
diphenylphthalide  which  v.  Baeyer  prepared  from  diphenylphthalide 
and  which  he  converted  into  phenolphthalein,  when  methylated  yields 
a  green  compound  apparently  identical  with  the  "  phthalic-green " 
which  O.  Fischer  prepared  from  dimethylaniline  and  which  he  repre- 
sented as  an  anthracene- derivative. 

Methylene-blue. — It  is  suggested  that  this  also  is  a  quinonic  com- 
pound, thus : — 

N  •  CeHs-NMea 

0    s 
NMeo-CsHa/     >C6H3-NMe..Cl 

0 

NMe-MeCl 

Berntbseii's  formula.  Quinonic  formula. 

Other  dye-stuffs  and  coloured  compounds  are  considered  in  the 
paper. 

Discussion. 

Dr.  Debus  said  that  Dr.  Armstrong  had  called  attention  particu- 
larly to  the  type  of  coloured  substances.  Now  flowers  of  sulphur  at 
—  50°  are  white;  larger  pieces  of  sulphur  are  nearly  colourless ;  but 
on  warming  both  forms  become  more  and  more  yellow,  and  at  +  50° 
are  of  an  intensely  yellow  colour.  Whatever  be  the  type  on  which 
sulphur  molecules  are  built  up,  there  is  not  the  slightest  evidence  that 
its  chemical  properties  are  changed  between  —50°  and  +50°,  or  in 
other  words  that  the  structure  of  its  molecules  is  altered.  The  colour 
of  sulphur,  therefore,  is  not  dependent  on  its  chemical  type  between 
—50°  and  -|-50°,  but  on  its  temperature.  Many  similar  examples 
can  be  quoted.  Thus  zinc  oxide  is  white  at  common,  and  yellow  at 
higher  temperature.  The  influence  of  molar  arrangement  is  seen  in 
the  following  examples  :  larger  pieces  of  silver  are  white,  powder 
of  silver  is  black ;  pieces  of  platinum  grey,  powder  of  platinum 
black;  a  sublimate  of  mercuric  sublimate  is  dark  brown,  and  powder 
of  the  same  substance  red.  In  all  these  cases  there  is  no  evidence 
that  the  molecular  structure  of  the  substances  has  undergone  any 
change. 

Professor  RiJCKER  said  that  if  he  had  understood  Professor  Arm- 
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strong  rightly  his  hypothesis  was  not  in  any  way  opposed  to  tlie 
idea  that  the  forces  between  atoms  acted  in  straight  lines.  If  for 
purposes  of  illustration  they  made  the  crude  supposition  that  a 
carbon-atom  had  four  poles  or  centres  of  force  on  its  surface,  it 
was  possible  to  conceive  another  atom  adhering  to  one  of  the 
poles,  or  to  a  point  on  the  surface  half  way  between  two  of  them. 
The  heat  of  combination,  the  stability  of  the  compound  and  so 
forth,  would  depend  on  the  position  assumed  by  the  second  atom 
relatively  to  the  poles,  but  no  single  pole  would  have  done  the 
maximum  amount  of  work  which  the  attractions  it  exerted  could 
perform  on  the  atom  until  the  latter  finally  adhered  to  it.  In  other 
positions  there  would  therefore  be  a  certain  amount  of  "  residual 
affinity."  A  position  of  more  or  less  stable  equilibrium  might  be 
found  in  which  an  atom  combining  with  others  was  under  the 
influence  of  a  resultant  force  which  was  not  equal  to  the  sum  of  its 
individual  components,  and  he  believed  that  it  was  ideas  of  this 
kind  which  Professor  Armstrong's  notation  was  intended  to  convey. 

As  regards  the  question  whether  colour  was  due  to  the  internal 
arrangement  of  the  molecule,  absorption  was  ordinarily  attributed 
to  vibrations  set  up  among  the  atoms  of  which  each  molecule  was 
composed. 

He  thought  that  attempts  such  as  that  embodied  in  the  paper  to 
connect  the  physical  properties  of  substances  with  the  molecular  con- 
stitutions were  necessary  before  any  further  attempt  was  made  to 
frame  a  mechanical  theory  by  which  the  connection  should  be  ex- 
plained. 

Professor  G.  C.  Fostek  referred  to  Professor  Armstrong's  remark, 
near  the  beginning  of  his  paper,  that,  in  the  discussion  of  the  colora- 
tion of  bodies,  their  behaviour  towards  the  invisible  ultra-red  and 
ultra-violet  parts  of  the  spectrum  could  not  be  separated  from  their 
behaviour  towards  the  visible  rays.  In  his  opinion  this  remark  was 
of  fundamental  importance.  It  appeared  to  him  that  the  real  question 
raised  by  Dr.  Armstrong  was  whether  a  definite  relation  could  be 
traced  between  chemical  composition  or  chemical  structure  and  the 
existence  and  position  of  absorption-bands  in  the  spectrum  of  the 
transmitted  radiation.  The  presence  or  absence  of  coloration,  as  it 
could  be  judged  of  directly  by  the  eye,  gave  no  conclusive  answer  to 
this  question,  for,  as  Professor  Dewar  had  just  reminded  them,  a  sub- 
stance might  be  as  colourless  as  water,  and  still  exert  strong  absorp- 
tion in  the  ultra-red,  or,  as  in  some  of  the  substances  examined 
photographically  b}'  Professor  Hartley,  it  might  have  strongly  marked 
absorption  in  the  ultra-violet.  But,  more  than  this,  a  body  might 
exert  selective  absorption  within  the  visible  spectrum,  but  if  itr  i 
happened  to  absorb  two  complementary  colours  it  would  be  judged 
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of  by  the  eye  as  though  it  were  destitute  of  selective  absorption 
altogether.  The  subject,  therefore,  seemed  to  him  to  involve  a  syste- 
matic study  of  absorption-spectra. 

Dr.  MoRLEY  saw  great  difficulty  in  applying  to  inorganic  compounds 
Dr.  Armstrong's  hypothesis  that  the  less  stable  bodies  were  the  more 
highly  coloured,  and  instanced  the  yellow  and  red  mercuric  iodides, 
the  red  iodide  being  the  moi*e  stable  at  ordinary  temperatures. 

Mr.  A.  Gr.  Green  remarked  that,  as  he  understood,  Dr.  Armstronsr 
fconsidered  the  colour  of  organic  colouring  matters  to  be  due  to  the 
unsaturated  affinities  or  high  potential  of  the  quinone  type  to  which 
these  compounds  can  all  be  referred.  Now  he  believed  Dr.  Armstrong 
regarded  water  as  both  an  unsaturated  and  a  coloured  body,  so,  apply- 
ing the  same  argument,  why  should  not  all  aromatic  compounds 
capable  of  being  referred  to  the  water  type  be  coloured,  or,  at  any 
rate,  such  as  have  sufficient  molecular  weight  ? 

Dr.  Armstrong,  in  reply,  referring  to  Professor  Foster's  remarks, 
said  that  there  was  great  difficulty  in  discussing  colour,  owing  to  the 
want  of  any  agreement  as  to  a  colour  scale,  which  made  it  impossible 
to  compare  effects  produced  in  different  regions  of  the  spectrum  ;  it 
would  undoubtedly  be  necessary  ultimately  to  take  into  account  the 
absorption  effected  in  the  regions  beyond  the  visible  :  at  present,  how- 
ever, there  was  far  too  little  information  at  our  disposal  for  this  pur- 
pose, but  he  believed  that  the  same  principles  would  apjaly  in  the  main. 
In  the  course  of  the  discussion  he  had  been  asked  for  explanations  of 
matters  which  he  did  not  pretend  to  explain;  he  did  not  claim  that 
what  he  had  said  was  particularly  novel,  but  it  did  appear  to  him  that 
it  was  of  importance  to  group  together  the  facts,  and  the  conclusions 
with  regard  to  the  character  of  coloured  compounds  in  general  at 
which  he  bad  arrived  appeared  to  be  of  significance. 

20.  "  Researches  on  Chromorganic  Acids.  Part  II.  Certain 
Chromoxalates  of  the  Red  Series."     By  Emil  A.  Werner. 

The  author  has  further  studied  Croft's  red  salt,  prepared  by  the 
interaction  in  aqueous  solution  of  potassic  dichromate  and  oxalic 
acid  in  the  proportion  of  1  to  7  molecules.  Crofts  gave  to  it  the 
formula  K2Cr2(C204)4'120H3,  but  the  author  finds  only  10  OH^.  Six 
of  the  10  molecules  of  water  are  readily  expelled,  the  red  salt  becoming 
bluish-grey ;  but  the  remainder  are  removed  with  difficulty,  complete 
dehydration  being  effected  only  at  about  300°.  The  dehydrated  com- 
:   pound  is  of  a  deep-green  colour.     It  is  proposed  to  represent  the  red 

salt  by  the  formula  Cr2(OH)2  s  /^  ,^)".^)tr^'•      Several  derivatives  of 
!§ ,  the  salt  are  described  in  the  paper. 
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21.  "  Note  on  BenzylditKiourethane."     By  A.  E.  Dixon,  M.D, 

Sevei'al  of  the  monalkyl  substituted  dithiourethanes  are  known. 
The  following  is  a  short  account  of  a  new  member  of  the  series.  It 
was  prepared  early  in  1887  in  Professor  A.  W.  Hofmann's  laboratory. 

Benzyl  mustard-oil  was  sealed  up  in  a  tube  with  a  quantity  of  ethyl 
mercaptan  slightly  in  excess  of  that  required  by  the  equation — 

CS  :  N-CH.-CaHs  +  CHsSH  =  CS(SC,H5)NH-CH3-C6H5. 

The  mixture  was  heated  for  five  hours  at  a  temperature  of  120°,  the 
tube  opened,  and  the  contents  heated  for'  a  short  time  on  the  water- 
bath  in  order  to  drive  off  the  excess  of  mercaptan.  After  standing  for 
a  few  days  the  liquid  solidified  to  a  crystalline  mass  :  this  was  dis- 
solved in  alcohol  and  the  alcohol  allowed  to  spontaneously  evaporate. 
By  this  means  large  transparent  and  perfectly  colourless  prismatic 
crystals  were  obtained,  over  3  cm.  in  length,  nearly  ^  cm.  broad,  the 
yield  being  over  80  per  cent,  of  the  theoretical. 

The  substance  is  insoluble  in  water,  moderately  soluble  in  ether, 
benzene  and  ligro'in,  and  extremely  soluble  in  alcohol  and  bisulphide 
of  carbon.  The  alcoholic  solution  is  instantly  desulphurised  on  warm- 
ino-  with  alkaline  lead  solution. 

The  crvstals  melt  at  47°  without  decomposition  ;  on  heating  more 
stroncrly  the  substance  decomposes  into  mustard-oil  and  mercaptan. 
On  analysis,  the  following  data  were  obtained  : — 

0-2545  gram  burnt  with  PbCrO^  gave  0-5329  CO.  and  0-1449  H,0  ; 

or  C  =  5710  per  cent.,  H  =  6-32  per  cent. 
0-2308  gram  fused  with  Na^COa  +  KCIO3  gave  0-5003  BaSO^,  or 

S  =  29-80  per  cent., 
which  asrrees  with  the  formula  CioHi3]SrS>. 


TheoTj. 

Experiment. 

C,o 

Hi3  .... 

N 

S2 

.,       119-7                 56-82 
13-00                  6-17 
14.-01                  6-65 
63-96                30-36 

57-10 
G-32 

bv  dife. 
'6-78 

29-80 

At  the  next  meeting,  on  March  15th,  the  following  papers  will  be 
read : — 

"  The  Nature  of  Solutions  as  elucidated  by  the  Heat  evolved  on 
Dilution.     Part  I.     Calcium  Chloride."     By  S.  U.  Pickering. 

"The  Action  of  Isothiocyanates  on  Aldehyde-ammonias."  By  A. 
E.  Dixon,  M.D. 
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March  loth,  ISSS.     Mr.  William  Crookes,  F.R.S.,  President, 
in  the  Chair. 

Messrs.  Charles  Francis  Townsend,  John  Frederick  Hares  and 
D.  A.  i^agel  were  formallv  admitted  Fellows  of  the  Society. 

Certificates  wei-e  read  for  the  first  time  in  favour  of  Messrs. 
Lndwig  Cla'isen,  6,  Sopheinstrasse,  Miinchen  ;  William  Henrr  Dodd, 
8,  Kempson  Road,  Fulham,  S.W.  ;  John  Gill,  Gwealhellis,  Helston, 
Cornwall :  Frederick  Preston  de  Jong,  South  Shore,  Blackpool  ; 
Thomas  Enraght  Lindsay,  B.A.,  RoA-al  Medical  College,  Epsom ; 
John  George  Taylor,  12,  Ernest  Street,  Jarrow-on-Tyne  ;  James 
"Woodward,  The  Laboratory,  Somerset  House,  W.C. 

The  following  wei'e  duly  elected  Fellows  of  the  Society  : — Messrs. 
Alfred  Chiddy,  Thomas  Ashcroffc  Elwood,  Harold  Nicolai  Faber, 
James  H.  Gardner,  James  Hart,  C.  Millard  King,  Vivian  Byam  Lewes, 
.Charles  E.  Munroe,  Frederick  G.  Ruddock,  H.  Belcher  Thornton, 
Thomas  Edward  Towerson,  Herbert  Trewby,  Edward  Arthur  Wates. 

The  following  Papers  were  read  : — 

22.  "  The  Nature  of  Solations  as  elucidated  bj-  the  heat  evolved 
on  their  dilution.     Part  I.    Calcinm  Chloride.''     By  S.  U.  Pickering. 

The  data  afforded  by  the  experiments  of  Berthelofc  and  Thomsen 
being  insufficient  to  determine  the  nature  of  the  action  which  takes 
■place  on  dilating  aqueous  solutions,  the  author  has  undertaken  an 
elaborate  examination  of  the  question,  selecting  calcium  chloride  and 
^Hrate  as  subjects  of  study. 

Anew  form  of  mixing  calorimeter  has  been  devised,  consisting  of 
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an  oval  platinum  beaker,  divided  into  two  compartments  by  means 
of  foldinc^  doors  ;  this  apparatus  secures  the  identity  of  the  tempera- 
tures of  the  two  liquids  before  mixing,  and  obviates  a  dependence  on 
the  acciarate  comparison  of  two  thermometers.  The  heat  capacity  of 
the  solutions  was  determined  by  means  of  two  equal  resistance  coils 
thi'ougli  which  the  same  current  flowed  and  which  heated  simul- 
taneously a  known  weight  of  water  and  of  the  solution  under  exami- 
nation. 

Experiments  with  the  weaker  solutions  were  conducted  in  the  mixing 
calorimeter ;  the  stronger  solutions  were  treated  like  solids,  the  heat 
of  their  dissolution  in  a  large  quantity  of  water  being  determined. 
The  sti'ongest  solutions  dealt  with  were  supersaturated,  containing 
only  5/  H2O ;  the  weakest  one  contained  1400  H2O,  or  0'4t  per  cent. 
CaCl,. 

Various  methods  of  gi*aphic  representation  were  examined,  but  the 
only  one  which  led  to  satisfactory  results  was  the  plotting  of  the  heat 
of  dissolution  (in  an  infinite  amount  of  water)  of  100  grams  of  solu- 
tions of  various  strengths  against  the  percentage  composition  of  these 
solutions. 

The  results  form  a  curve  of  great  regularity,  but  this  regularity 
is  ordy  apparent ;  on  differentiation  a  series  of  independent  curves  are 
obtained,  each  of  -which  on  further  diflferentiation  gives  a  straight 
line.  (The  lines  are  straight  within  experimental  error,  but  they  all 
exhibit  an  inclination  towards  a  curved  form,  which  suggests  the 
possibility  of  the  action  being  even  more  complicated  than  is  here 
shown.)  Neither  these  straight  lines  nor  the  first  di2"erential  curves 
meet  at  the  points  of  change  when  produced.  A  second  differentiation 
being  necessary  to  reduce  the  original  curve  to  straight  lines,  it 
follows  that  the  action  is  represented  by  the  equation  :  Heat  of  disso- 
lution =  A  +  xp  +  /ij)-  +  "ip^,  p  being  the  percentage  composition, 
and  the  other  letters  constants. 

Owing  to  the  multiplicity  of  the  breaks  and  the  smallness  in  the 
percentage  difference  coi-responding  to  each  additional  HjO,  the  case 
is  one  of  extreme  difficulty,  and  the  exact  position  of  the  breaks  is  in 
some  instances  a  matter  of  uncertainty.  To  obtain  confirmatoiy 
evidence  the  densities  of  the  various  solutions  were  examined ;  the 
curve  by  which  they  are  expi-essed  split  up  on  differentiation  into  a 
scries  of  straight  lines,  as  in  the  cases  examined  by  Mendel eef,  and 
the  points  at  which  the  breaks  occur  in  the  curve  correspond  in  every 
case  with  those  occuri'ing  in  the  heat  curve,  and,  moreover,  corre- 
sponded as  accurately  as  can  be  expected  with  definite  moleculai*  pro- 
portions of  water.     The  breaks  are  as  follows  : — 
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In  lieat  curve. 

In  density 

cnrve. 

Mean. 

Composition. 

50-84  p.c.  CaCL 

—      p.  c. 

CaCl. 

50 -84  p.  e. 

CaCL,<5H.,0        =  50  66  p. 

c.  CaCL. 

45-73 

46-62 

46-18    ., 

CaCl..,7HoO         =  46  -81 

43  -46 

43-10 

43-28    „ 

CaCL,8H.,0         =43-51 

38-52 

38-52 

33-52    .. 

CaCL,10H..O       =  38-12 

32-70 

31-8 

32-25    ,. 

CaC]...13H.,0       =  32-15 

20-35 

25-85 

2-i-lO    ., 

CaCl..,18H.,0       =25-50 

17  -52 

18-75 

18-13    „ 

CaCL,2SH.,0       =  18-04 

6-51 

7-40 

6-95    „ 

CaCL,90H.,O       =     6-41 

0-42 

0-49 

' 

0-45    , 

CaCL,1400H.,0  =     0-44 

It  having  been  ah'eady  shown  before  this  Society  that  the  variation 
in  electrical  conductivity  and  the  density  of  sulphuric  acid  on  diluting 
with  water  unanimously  prove  the  existence  of  certain  hydrates  in 
solution,  as  the  results  of  the  study  of  the  densities  and  the  thermal 
changes  are  shown  to  be  equally  unanimous  in  the  case  of  calcium 
chloride  solutions,  the  author  is  of  opinion  that  there  can  therefore 
no  longer  be  any  reasonable  doubt  but  that  solutions  do  in  reality 
consist  of  such  hydrates,  and  holds  that  any  theory  of  the  nature  of 
solutions  which  ignores  their  existence  must  be  rejected  absolutely 
and  for  ever. 

Discussion. 

Dr.  Armstroxg  said  that  although  personally  he  was  prepared  to 
agree  with  Mr.  Pickering  in  his  conclusions,  he  thought  that  probably 
very  many  chemists  would  hesitate  to  accept  Mendeleef's  explanation 
until  evidence  of  the  existence  of  definite  hydrates  in  solution  had 
been  obtained  by  discussing  the  dependence  of  a  greater  variety  of 
properties  on  composition  :  the  fact  that  the  same  results  were  arrived 
at  by  discussing  heats  of  dissolution  and  densities  in  the  case  of 
calcium  chloride  was  therefore  a  most  valuable  addition  to  our  know- 
ledge. Mr.  Pickering  had  incidentally  raised  the  qiiestion  whether 
the  curves  actually  met  at  points  corresponding  to  definite  hydi'ates — 
the  observations  hitherto  made  were  not  sufiSciently  numerous  to 
determine  this,  but  judg-ing  from  the  results  arrived  at  by  Mr. 
Crompton  in  discussing  electrical  conductivity  values,  they  probably 
did  not ;  it  was  necessary,  in  fact,  to  prolong  the  curves  in  order  to 
determine  the  points  of  intersection.  The  curves  began  to  change 
direction  at  some  distance  on  either  side  of  the  points  corresponding 
to  particular  hydrates  :  this  probably  was  due  to  the  fact  that  in  a 
given  solution,  even  before  sufficient  or  more  water  is  present  to  form 
a  hydrate  A,  a  varying  quantity  of  a  hydrate  B  richer  in  water,  or  of 
a  hydrate  C  containing  less  water,  according  to  circumstances,  is 
formed.     If  this  be  the  case,  it  is  to  be  expected  that  if  sufficiently 


38 

numerous  observations  are  made  at  dift'crcnt  tcmperatnres,  it  will  bo 
possible  by  Mentleleefs  method  to  determine  not  only  tlie  nature  of  the 
hydrates  present,  but  also  within  certain  limits  the  extent  to  which 
dissociation  has  set  in. 

Mr.  Ceompton  pointed  out  that  Pi-ofessor  Pickering's  results  again 
showed  the  necessity  in  this  ami  kindred  problems,  of  no  longer 
assuming  a  curve  to  be  continuou.s  simply  on  account  of  its  presenting 
a  smooth  and  r&gular  appearance:  on  analytical  treatment  such  an 
apparently  continuous  cui've  might  break  up  and  prove  to  be  discon- 
tinuous and  made  up  of  a  series  of  curves,  as  in  the  present  case. 
The  apparent  regularity  of  Thoiusen's  heat  of  dissolution  curves  was 
largely  owing  to  the  method  of  representation  adopted,  and  want  of 
a  sufficient  number  of  observations  in  most  cases  prevented  an  analysis 
of  his  results.  The  method  hitherto  pursued  of  merely  measuring  the 
heat  evolved  at  points  where  breaks  in  the  curve  might  be  expected 
to  occur,  was  also  hardly  calculated  to  lead  to  the  detection  of  such 
breaks,  as  these  would  best  be  discovered  when  the  directions  of  the 
intermediate  curves  had  been  determined. 

23.  "The  Action  of  Thiocyanates  on  Aldehyde  Ammonias."  Bj' 
A.  E.  Dixon,  M.D. 

The  author  describes  the  products  of  tlie  interaction  of  beuzylthio- 
carbimide  with  aldehyde-ammonia  and  valeraldehyde-ainmonia;  of 
ethyl-,  allyl-,  phenyl-  and  oi-thotolylthiocarbimide  with  aldehyde- 
ammonia  ;  and  of  pheuylthiocarbimide  with  valeraldehyde-ammonia. 
They  apparently  may  all  be  regarded  as  derivatives  of  the  compound 
which  Nencki  obtained  from  thiocarbamide  and  aldehyde-ammonia  : 
this  the  aiithor  represents  as  a  closed   chain  compound  of  the  formula 

^^^NH-CHf  CH  )>^^-  ^^  ^^  pointed  out  that  R.  Schiff,  by  operat- 
ing in  practically  the  same  way,  obtained  compounds  differing  in 
composition  from  those  prepared  by  the  author ;  and  it  is  suggested 
that  Schiff  may  not  have  prepai^d  the  substances  in  a  sufficiently  pure 
state  for  analysis. 

'14.   "  Carboxy-derivatives  of  Quinone."     By  J.  U.  Nef. 

The  author  originally  undertook  the  preparation  of  quinonetetra- 
carboxylic  acid,  Cg(Oo)(C02H)4,  in  order  to  compare  it  with  croconic 
acid,  which  has  the  same  percentage  composition,  the  constitution  of 
which  Av^as  undetermined  at  the  time  when  the  experiments  were 
commenced ;  the  results  are  entii'ely  confirmatoiy  of  the  conclusion 
that  croconic  acid  is  not  a  benzene-derivative. 
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All  attempts  to  oxidise  durenequinone,  CbCO,) (€113)4,  proving  un- 
successful, durjlic  acid,  C6Ho(CH3);}'COOH,  was  converted  into  dini- 
trodurylic  acid,  from  which  by  oxidation  with  permanganate  the 
tetracarboxj-acid  was  prepared  ;  and  ultimately  this  was  converted 
into  quinonetetracarboxylic  acid.  The  preparation  both  of  these 
compounds  and  of  a  variety  of  intermediate  products  and  derivatives 
and  their  properties  are  fully  described  in  the  paper ;  a  portion  of  the 
results  hare  already  been  published  in  the  Annalen  (237,  1  ;  c.f. 
Chem.  Soc.  Ahs.,  1887,  255). 

Ethylic  diamidotetracarboxylate,  from  which  the  quiuone  carboxyl- 

ate  was  obtained  by  oxidation  with  nitric   acid,  closely  resembles  the 

allied  diamidoterephthalate  studied  by  v.  Baeyer  ;  on  reduction  it  is 

converted   into    a    hexahydrobenzene-derivative — ethylic   paradiketo- 

1  ,1    T       ,   ,  ,        1  ,       p^/CH(C0,Et)-CH(C03Et).  p^ 

hexamethylenetetracarboxylate,    ^-^^^pu^ff)  FtVPH^TO  EO-^ 

Ethylic  quinonetetracarboxylate  has  a  yellow  colour,  but  is  odourless; 
it  sublimes  readily  without  decomposing,  and  is  scarcely  acted  on 
even  by  prolonged  heating  with  concentrated  nitric  acid.  Ethylic 
quinoltetracarboxylate,  C6(OH).,(C02Et)4,  prepared  by'  reducing  the 
qainone  with  zinc-dust  and  acetic  acid,  is  a  very  remarkable  sub- 
stance: on  further  reduction  it  is  converted  into  the  paradiketohexa- 
methylenecarboxylate,  which  most  closely  resembles  Herrmann's 
ethylic  succinosuccinate  ;  it  exists  apparently  in  three  distinct  modifi- 
cations, only  two  of  which,  however,  have  been  studied^the  one 
modification  is  green  and  crystallises  in  needles ;  the  other  is  pale 
yellow  and  crystallises  in  plates  ;  after  fusion  and  cooling,  the  former 
appears  dark  yellow,  the  latter  bright  yellow.  If  either  modification 
be  separately  dissolved  in  carbon  bisulphide,  a  solution  is  obtained 
from  which  the  two  substances  crystallise  out  together ;  the  solution 
has  the  same  colour  and  the  same  absorption-spectrum  whichever 
modification  be  dissolved.  In  the  paper  the  author  calls  attention  to 
a  number  of  similar  cases  of  dimorphism.  Quinoltetracarboxylic 
acid  has  a  pale-yellow  colour,  and  yields  yellowish  metallic  salts 
which  exhibit  a  characteristic  green  fluorescence ;  it  is  not  converted 
into  quinonetetracarboxylic  acid  by  oxidising  agents  :  a  similarly  re- 
markable resistance  to  conversion  into  the  corresponding  quinone- 
derivative  has  been  observed  by  the  author  in  the  case  of  quinolcarb- 
oxylic  acid. 

25.  "  The  Action  of  Acetone  on  Ammonium  Salts  of  Fatty  Acids 
in  presence  of  Dehydrating  Agents,"  By  S.  Ruhemann  and  D.  J. 
Carnegie. 

As  chief  product  of    the  interaction   cf    acetone    and  amraoninm 
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acetate  in  presence  of  phosphoric  anhydride,  the  authors  have  ob- 
tained a  base  of  the  formula  C9H15X,  which  they  find  is  identical  with 
the  dehydrotriacetonamine  discovered  by  Heintz.  On  treating  the 
compound  C9H15N  with  bleaching-powder  solution,  it  gave  an  un- 
stable chlorinated  derivative  ;  on  submitting  this  to  the  action  of 
alcoholic  potash  a  liquid  (b.  p.  78 — 79°)  was  obtained  which  the 
authors  regard  as  a  new  isopropyl  alcohol  hydrate  of  the  formula 
C;iHsO-OHo.  The  same  substance  was  produced  on  substituting 
formate  and  butyi*ate  for  the  acetate  :  hence  it  follows  that  only  the 
ammonia  of  the  salt  is  concerned  in  the  formation  of  the  base. 

26.  "  A  ]\lethod  of  Estimnting  Xitrites  either  alone  or  in  presence 
of  Nitrates  and  Chlorides."     By  T.  Cuthbert  Day. 

The  method  consists  in  saturating  the  solution  containing  the 
nitrite  with  solid  ammonium  chloride,  boiling  the  mixture  in  a 
suitable  apparatus,  after  removal  of  the  air  by  carbonic  anhydride, 
and  collecting  and  measuring  the  nitrogen  evolved  ;  interaction  takes 
place  according  to  the  equation  NO,K  +  NHiCl  =  KCl  +  20H,  + 
N;,  hence  the  quantity  of  nitrite  present  in  the  substance  under 
analysis  is  calculated  from  half  the  volume  of  nitrogen  obtained. 


The  Anniversary  Meeting  will  take  place  on  Wednesday,  jMarch 
28th.  at  8  P.M.  The  President  will  deliver  an  Address  on  Elements 
and  Meta-elements. 
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March  28th,  1888.  Annual  General  Meeting.  Mr.  W.  Crookes,  F.R.S., 
President,  in  the  Chair. 

The  President  delivered  an  address,  of  which  the  following  is  an 
abstract : — 

The  number  of  Fellows  of  the  Society  is  1571,  of  whom  37  are 
honorary  foreign  members.  Eleven  Fellows  have  died  during  the 
year  : — Prof.  C  L.  Bloxam ;  J.  B.  Boussingault  (foreign  member)  ; 
Patrick  Duffy;  J.  J.  Field;  A.  M.  Graham;  Prof.  T.  S.  Humpidge ; 
James  Millar ;  A.  Muter ;  H.  H.  MacMunns ;  W.  B.  Ritchie ;  Dr. 
Arthnr  Phillips;  G.  B.  Sweeting;  and  A.  E.  Wilson. 

11  Fellows  have  withdrawn : — L.  M.  Deane ;  H.  W.  Eve ;  G.  F. 
Dowdeswell ;  G.  Gladstone  ;  Hugh  R.  Mill ;  Ed.  Packard ;  T.  A. 
Rickard;  B.  M.  F.  Rogers;  C.  A.  Stitt ;  J.  E.  Tuit ;  and  J.  C. 
Wright. 

30  Fellows  have  been  removed  on  account  of  arrears : — Harry 
Allen  ;  A.  W.  Bickerton  ;  G.  E.  Barker  ;  Dr.  H.  C.  Bartlett ;  Benjamin 
Browning;  G.  E.  Basu ;  C.  N.  Betts  ;  T.  J.  Barr;  R.  D.  Courtney; 
Thomas  Donnelly ;  W.  T.  H.  Elsey ;  H.  W.  Fenner ;  Wm.  Fox ;  Thos. 
Gibbs  ;  G.  A.  George  ;  Chas.  Gillett ;  W.  E.  Heathfield  ;  E.  A.  Harris; 
Edwin  Lapper ;  R.  T.  Matthews ;  Alexr.  Noble  ;  Arthur  Ness;  0.  Davies 
Owen;  J.  A.  Ogilvie;  Thos.  Palmer;  Matthew  Percy;  J.  Schweitzer; 
Sidney  Trivick ;  Rev.  W.  G.  Whittam  ;  and  Wm.  Wilson. 

116  Fellows  have' been  elected  during  the  year,  including  7  honorary 
foreign  members. 

There  are  88  original  Papers,  occupying  871  pages,  in  the  1887 
volume  of  the  Transactions,  as  against  85  Papers  of  865  pages  in  the 
1886  volume.  The  Abstracts  this  year  occupy  1159  pages,  as  against 
1088  in  1886.  The  number  of  Abstracts  is  2277,  as  against  2164— the 
avei'age  of  the  five  years  preceding.  108  Papers  have  been  commu- 
nicated   to    the   Society   during    the   session — 10  fewer  than   in  the 
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previous  session  ;  hnt  not  a  few  liave  been  of  exceptional  interest  and 
value,  a  number  of  important  questions  having  been  brought  forward 
for  discussion  :  this  view  is  confirmed  by  the  fact  that  the  Transac- 
tions contain  a  greater  number  of  Papers  than  in  any  previous 
year. 

The  Longstaff  Medal  has  been  awarded  by  the  Council  to  Dr.  W. 
H.  Perkin,  F.R.S.,  in  recognition  of  the  importance  of  his  researches 
on  the  magnetic  rotatory  polarisation  of  compounds  in  relation  to  their 
chemical  constitution.  The  President  said  that  he  was  sure  the 
Society  would  cordially  join  with  him  in  congratulating  Dr.  Longstaff 
that,  although  he  is  near  the  eve  of  Ins  89th  birthday,  he  is  still  hale 
and  hearty,  and  in  expressing  the  hope  that  he  may  long  be  spared. 
In  bestowing  the  medal  he  remarked: — 

"  It  is  not  often  that  an  opportunity  such  as  that  which  has  fallen 
to  Dr.  Perkin's  lot  is  so  fully  made  use  of,  and  that  one  who  has 
been  engaged  in  industrial  pursuits  undertakes  a  research  of  such 
magnitude  as  that  of  which  Dr.  Perkin  first  gave  an  account  to  the 
Society  in  1884  (Trans.,  pp.  421 — 579),  and  which  it  is  known  has 
since  wholly  engaged  his  attention." 

The  cost  of  publishing  the  Transactions  and  Abstracts  during  the 
past  year  has  been  no  less  £2116.  It  is  to  be  expected,  said  the  Presi- 
dent, that  as  the  number  of  Papers  oiFered  to  the  Society  multiplies — as 
it  surely  will — and  as  the  number  of  Papers  to  be  abstracted  augments, 
the  cost  will  become  even  greater.  Our  publication  is  of  such  supreme 
importance  to  chemical  science  in  this  country,  that  the  Society  is  not 
likely  to  shrink  at  necessary  expenditure.  But  he  felt  impelled  to 
refer  to  a  question  which  ere  long  must  be  seriously  considered,  not 
only  by  us.  but  by  scientific  societies  generally,  viz.,  how  far  it  is 
desirable  that  the  same  Paper  should  be  published  in  more  than  one 
Journal.  Our  bye-laws  only  provide  that  authors  shall  not  be  at 
libertr,  save  by  permission  of  the  Council,  to  publish  in  English  the 
papers  they  have  communicated  to  the  Society  until  such  Papers,  or 
abstracts  of  them,  have  either  appeared  in  the  Journal  or  have  been 
returned  to  the  writer.  It  must  be  taken  for  granted  in  this  time  of 
culture  that  a  paper  published  in  English,  French,  or  German  is  thus 
made  known  to  the  entire  scientific  world,  and,  in  the  case  of  a  Paper 
published  in  full  in  one  of  these  three  languages,  it  is  unnecessary  to 
give  triple  repetitions ;  an  abstract  of  the  essential  facts,  observations 
and  conclusions  would  be  all  sufficient.  Some  such  curtailment  will 
probablv  find  favour,  not  only  as  a  means  of  diminishine  the  cost  of 
])ublication  to  individual  societies,  but  also  because  it  will  put  an  end 
to  the  grievance  undoubtedly  felt  by  subscribers  to  scientific  journals, 
of  paying  more  than  once  for  the  same  set  of  facts. 

With  perhaps  two  incomplete  exceptions,   we  have  not  witnessed 
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during  the  past  session  the  dawn  of  any  epoch-making,  far  reaching 
discovery  which  opens  out  new  and  tempting  j^rospects  of  truth. 
The  two  exceptions  are  the  researches  of  Kriiss  and  Nilson,  and  the 
mathematical  discussions  of  spectra  by  Professor  Grilnwald  ;  these 
latter  seem  at  least  to  foreshadow  the  conclusion  that  hydrogen, 
oxygen,  carbon  and  magnesium  are  not  simple  bodies  bat  compounds, 
and  if  the  phenomena  admit  of  no  other  explanation,  and  if  no 
unexpected  source  of  error  be  detected,  we  may  consider  ourselves  to 
be  within  measurable  distance  of  a  truly  new  chemistry.  But  here 
time  must  decide. 

The  President  next  drew  particular  attention  to  the  tardy  justice 
accorded  to  Mr.  J.  A.  R.  Newlauds  by  the  award  of  the  Davy  Medal 
of  the  Royal  Society  ;  and  he  referred  to  the  action  taken  by  Professor 
Frankland  in  bringing  about  the  recognition  of  Mr.  IS^ewlands'  claim 
to  be  the  discoverer  of  the  periodic  law. 

After  remarking  on  the  evils  arising  from  the  system  of  competi- 
tive examinations,  and  after  deploring-  the  action  taken  by  the 
London  University  in  making  chemistry  an  optional  subject  at  the 
Matriculation  examination — by  certain  of  the  licensing  bodies  of  the 
medical  profession  in  allowing  preliminary  training  in  natural 
science  to  be  obtained  elsewhere  than  in  a  college  or  school  with 
recognised  facilities — and  by  the  militaiy  authorities  in  handicapping 
the  study  of  physical  science,  the  President  then  proceeded  to  direct 
attention  to  the  possible  existence  of  bodies  which  are  not  elements  in 
the  strictest  sense  of  the  word — bodies  which  he  terms  meta- 
elemeuts. 

No  one  doubts  that  oxygen,  chlorine,  sulphur  and  sodium  are  ele- 
ments ;  even  cobalt  and  nickel, -near  as  they  are  to  each  other,  are  not 
denied  sei^arate  elemental  rank — although  had  solutions  of  their  com- 
pounds presented  identical  colours  it  may  be  doubted  whether  their 
distinct  nature  would  even  now  have  been  recognised.  But  on 
passing*  to  the  rare  earths,  the  difficulty  of  arriving"  at  a  decision  is 
very  great,  as  in  the  case  of  Neodymium  and  Pi-aseodymium.  between 
which  there  may  be  said  to  be  no  well  marked  chemical  difference — 
their  chief  claim  to  separate  individuality  being  slight  diiferences  in 
basicity  and  crystallising  power — though  their  physical  distinctions 
as  shown  by  sjaectrum  observations  are  very  marked.  The  majority 
of  chemists  probably  would  admit  these  two  bodies  within  the 
charmed  circle :  but  whether  in  so  doing  they  would  be  able  to  appeal 
to  any  broad  principle  is  an  open  question ;  and  having  once  ad- 
mitted them,  how  in  justice  can  the  elemental  bodies  or  meta- 
elements  made  known  by  Kriiss  and  Nilson — which  exhibit  well 
marked  spectral  differences — be  excluded  r*  In  the  same  category  are 
to  be  included   the    numerous  separate  bodies    into    which    yttrium. 
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erbium,  samarium  and  other  "  ek'monts "  commonly  so-called  have 
been,  and  are  being  split  uj).  What  then  is  the  criterion  of  an 
element  ?  Where  shall  the  line  be  drawn  ?  What  is  to  be  said 
when  the  only  chemical  difference  is  an  almost  imperceptible 
tendency  of  the  one  member  of  a  couple  or  group  to  precipitate 
before  the  other ;  or  when  tlie  chemical  differences  reach  the 
vanishing  point,  though  wcll-niiirked  physical  differences  still  re- 
main ?  Is  there  no  way  out  of  the  difficulty — must  the  elementary 
examination  either  be  made  so  stiii  that  only  some  60  or  70 
candidate?  can  pass,  or  must  the  examination  doors  be  opened 
so  wide  that  the  number  of  admissions  is  limited  only  by  the 
number  of  applicants  ?  The  real  difficulty  encountered  by  any  un- 
limited multiplication  of  elements  arises  from  the  periodic  theory,  a 
theor}^  which  is  so  abundantly  verified  that  we  cannot  lightly  accept 
any  interpretation  of  phenomena  which  fails  to  be  in  accordance  with 
it.  But  if  the  usual  conception  of  an  element  be  modified,  and  for 
element  we  read  "  elementaiy  group,"  such  elementary  groups  being 
put  into  the  places  of  the  old  elements  in  the  periodic  scheme,  the 
difficulty  is  no  longer  felt.  Let  it  be  said,  for  example,  that  the 
smallest  ponderable  quantity  of  yttrium  is  an  assemblage  of  ultimate 
atoms  almost  infinitely  more  like  each  other  than  they  are  to  the 
atoms  of  any  approximating  element,  but  not  all  absolutely  alike 
among  themselves ;  that  the  atomic  weight  which  ^ve  ascribe  to 
yttrium,  in  fact,  represents  a  mean  value  around  which  the  weights 
of  the  individual  atoms  of  the  "  element  "  range  within  certain  limits. 
If  this  conjecture  be  tenable,  could  we  separate  atom  from  atom,  we 
should  find  them  varying  within  very  narrow  limits  on  each  side  of 
the  mean.  The  very  process  of  fractionation  implies  the  existence  of 
such  differences  in  certain  bodies. 

Mr.  Ckookes  then  proceeded  to  discuss  at  length  the  meaning  of  the 
phenomena  presented  on  fractionation,  and  also  the  processes  of 
elemental  evolution.  Then,  after  quoting  various  statements  of  Clerk- 
Maxwell  relating  to  our  conceptions  of  molecules,  among  others,  the 
passage — "Our  molecules  are  unalterable  by  any  of  the  processes 
which  go  on  in  the  present  state  of  things,  and  every  individual  of 
each  species  is  of  exactly  the  same  magnitude,  as  though  they  had  all 
been  cast  in  the  same  mould  like  bullets,  and  not  merely  selected  and 
grouped  according  to  their  size,  like  small  shot,"  he  went  on  to  say : — 
"  I  think  it  evident  that  the  statements  referred  to,  some  of  which 
involve  no  small  amount  of  assumption,  no  longer  accord  with  facts, 
for  we  actually  do  find  pariatious  befween  the  properties  of  certain 
molecules  which  heretofore  had  been  pronounced  identical  with  each 
other.  Take  the  case  of  yttrium.  It  has  its  definite  atomic  weight; 
it  behaves  in  every  respect  as  a  simple  boily,  an  element,  to  which  we 
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may  indeed  add,  but  from  which  we  can  not  take  away.  Yet  this 
yttrium,  this  supposed  horaop-eneous  whole,  on  being  submitted  to  a 
certain  process  of  fractionation  is  resolved  into  portions  not  absolutely 
identical  among  themselves,  and  exhibiting  a  gradation  of  properties. 
Or  taking  the  case  of  didymium :  here  was  a  body  betraying  all  the 
recognised  characters  of  an  element.  It  had  been  separated  with 
much  difficulty  from  other  bodies  which  approximated  closely  to  it  in 
their  properties,  and  during-  this  crucial  process  it  had  undergone  very 
severe  treatment  and  very  close  scrutiny.  In  short,  until  lately  we 
might  have  said  of  it  just  what  Clerk-Maxwell  says  of  hydrogen,  that 
the  equality  which  we  assert  to  exist  between  the  molecules  of 
didymium  applies  to  each  individual  molecule,  and  not  merely  to  the 
average  of  groups  of  millions  of  molecules.  But  then  came  another 
chemist,  who,  treating  this  assumed  homogeneous  body  by  a  peculiar 
process  of  fractionation,  resolved  it  into  the  two  bodies  praseodymium 
and  neodymium,  between  which  certain  distinctions  are  perceptible. 
Further,  we  even  now  have  no  certainty  that  neodymium  and  praseo- 
dymium are  simple  bodies.  On  the  contrary,  they  likewise  exhibit 
symptoms  of  splitting  up.  l^ow  if  one  supposed  element  on  proper 
treatment  is  thus  found  to  comprise  dissimilar  molecules,  we  are 
surely  warranted  in  asking  whether  similar  results  might  not  be 
obtained  in  other  elements,  perhaps  in  all  eleruents,  if  treated  in  the 
right  way  ?  We  may  even  ask  where  the  process  of  sorting-out  is  to 
stop  ?  a  process  which  of  course  presupposes  variations  between  the 
individual  molecules  of  each  species.  And  in  these  successive  sepa- 
rations we  naturally  find  bodies  approaching  more  and  more  closely 
to  each  other.  Dr.  Auer  von  Welsbach,  the  discoverer  of  neodymium 
and  praseodymium,  remarks  that  these  bodies  "  approximate  more 
closely  to  each  other  than  any  two  supposed  simple  bodies  yet  known." 
Thus  we  approach  nearer  and  nearer  either  to  a  regular  gradation  in 
the  molecules  or  to  the  recognition  of  those  intermediate  links,  which 
I  have  named  "meta-elements."  The  conditions  of  elementary  evolu- 
tion were  then  discussed  with  reference  to  a  periodic  scheme  modified 
from  that  of  Prof.  Emerson  Reynolds,  and  the  President  then  termi- 
nated his  address  thus : — "  In  this  fashion,  gentlemen,  it  seems  to  me 
that  the  great  question  of  the  elements  may  be  provisionally  treated. 
Our  slender  knowledge  of  these  first  mysteries  is  extending  steadily, 
surely,  though  slowly.  Whilst  certain  ardent  chemists  are  testing 
the  commonly  received  view  of  the  homogeneity  of  the  elements  by 
methods  of  fractionation,  others,  by  means  of  the  spectroscope,  are 
carrying  on  another  form  of  assault ;  each  worker  bent  on  the  one 
idea  of  undermining  the  secret.  I  earnestly  recommend  such 
researches.  However  successfully  pursued,  they  cannot,  I  know,  lead 
directly  to  any  results  capable  of  being  turned  to  industrial  account. , 
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If,  however,  we  consider  the  small  but  firm  foothold  we  have  gained 
in  pursuit  of  this  line  of  investigation,  I  venture  to  think  there  is 
reasonable  ground  to  hope  that  these  researches  may  tend  to  place 
chemisti'j  xipon  a  new  foundation,  by  penetrating  down  through  loose, 
superficial  matter  to  the  solid  rock." 

"  The  application  of  the  luminous  principle  of  evolution  has 
remodelled  and  vivified  many  branches  of  biology ;  and  philosophers 
are  eagerly  invoking  its  aid  in  other  departments  of  science ;  I  would 
fain  hope  that  I  may  not  be  deemed  unduly  sanguine  in  believing  that 
the  application  of  this  regenerating  principle  to  chemistry  will 
produce  far-reaching  effects  on  its  harmonious  and  progressive 
development." 

Dr.  Gladstone  then  moved  that  thanks  be  given  to  the  President 
for  his  address,  and  that  he  be  requested  to  allow  it  to  be  printed. 
The  motion  was  seconded  by  Dr.  Atkinson,  and  carried  with  acclama- 
tion. The  President  having  replied,  the  Treasurer,  Dr.  Russell,  gave 
an  account  of  the  financial  condition  of  the  Society.  The  receipts  by 
admission  fees  and  subscriptions  had  been  £31-58  ;  by  sale  of  Journal, 
£351  lis.  Id.  ;  by  dividends  on  invested  capital,  £317  12s.  9d. ;  the 
whole  income  being  £3896  2^.  lOfZ.  The  expenses  on  account  of  the 
Journal  had  been  £2116  10^.  4d. ;  on  account  of  the  Abstracts  of 
Proceedings,  £140  15s.  5(7.  ;  on  account  cf  the  Library,  £365  7*.  lOd. ; 
the  total  expenditure  being  £3194  Is.  4f/.  £300  had  been  invested  in 
Metropolitan  Board  of  Works  3^  per  cent,  stock,  and  there  was  a 
balance  in  hand  of  £1672  19s.  3d. 

Dr.  Stevenson  moved  that  the  thanks  of  the  Society  be  tendered  to 
the  Treasurer  for  his  services  during  the  past  session ;  Mr.  J.  A. 
R.  Rowlands  seconded  the  motion.  Dr.  Russell  acknowledged  the 
vote. 

A  vote  of  thanks  to  the  auditors  was  proposed  by  Professor  Ramsay, 
seconded  by  Mr.  Friswell,  and  acknowledged  by  Professor  Dunstan. 

Mr.  Heaton  proposed  a  vote  of  thanks  to  the  Officers  and  Council ; 
the  vote  was  seconded  by  Professor  Dunstan,  and  acknowledged  by 
Dr.  Armstrong. 

Professor  Clowes  moved  that  the  thanks  of  the  Society  be  tendered 
to  the  Editors,  Abstractors,  and  Librarian  for  their  important  services 
during  the  year.  Dr.  Plimpton  seconded  the  motion.  Mr.  Groves 
and  Dr.  Thorne  replied. 

Messrs.  Heron  and  Jackson  having  been  appointed  scrutators,  a 
ballot  was  taken,  and  as  result  the  following  were  declared  elected  as 
Officers  and  Council  for  the  ensuing  session  : — 

President :  W.  Crookes,  F.R.S. 

Vice-Presidents  ivlio  have  filled  the  office  of  President :  Sir  F.  A.  Abel, 
C.B.,  D.C.L.,  F.R.S.  ;  Warren  de  la  Rue,  D.C.L.,  F.R.S. ;  E.  Frank- 
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land,  D.C.L.,  F.R.S.  ;  J.  H.  Gilbert,  Ph.D.,  F.E.S. ;  J.  H.  Gladstone, 
Ph.D.,  F.R.S. ;  A.  W.  Hofmann,  D.C.L.,  F.R.S. ;  H.  Miiller,  Ph.D., 
F.R.S. ;  W.  Odling,  M.B.,  F.R.S.;  W.  H.  Parkin,  Ph.D.,  F.R.S.; 
Sir  Lyon  Plavfair,  Ph.D.,  K.C.B.,  F.R.S. ;  Sir  H.  E.  Roscoe,  LL.D., 
F.R.S.;  A.  W.  Williamson,  LL.D.,  F.R.S. 

Vice-Presidents  :  G.  Carey  Foster,  F.R.S.  ;  David  Howard  ;  J.  W. 
Mallet,  M.D.,  F.R.S.;  H.  McLeod,  F.R.S.  ;  Ludwig  Mond;  C.  Schor- 
lemmer,  Ph.D.,  F.R.S. 

Secretaries:  H.  E.  Armstrong,  Ph.D.,  F.R.S.;  J.  Millar  Thomson, 
F.R.S.E. 

Foreign  Secretary  :  F.  R.  Japp,  M.A.,  Ph.D.,  F.R.S. 

Treasurer:  W.  J.  Rassell,  Ph.D.,  F.R.S. 

Ordinary  Memhers  of  Council :  Messrs.  T.  Carnelley,  D.Sc.  ;  A.  H. 
Church;  Frank  Clowes,  D.Sc.;  "Wyndham  Dunstan ;  P.  F.  Frank- 
land,  Ph.D.;  R.  J.  Friswell;  Charles  W.  Heaton  ;  E.  Kiuch ;  H.  F. 
Morley,  M.A.;  R.  T.  Plimpton,  Ph.D.;  Thomas  Purdie,  B.Sc.  ; 
W.  Ramsay,  Ph.D. 


April  5th,  1888.     Mr,  W.  Crookes,  F.R.S.,  President,  in  the  Chair. 

Messrs.  Sidney  Skinner,  Arthur  W.  Clayden  and  T.  A.  Elwood 
Avere  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  John 
Campbell  Fell,  15,  Granby  Street,  N.W. ;  Albert  Harrison,  60, 
Osborne  Road,  Forest  Gate,  E. ;  Egbert  Grant  Hooper,  24,  Bloomfield 
Terrace,  Buckingham  Palace  Road,  S.W.  ;  John  Hughes,  3,  West 
Street,  Fiusbary  Circus ;  Henry  James  Kirkman,  London  Alkali 
Works,  Swansea ;  William  Parsons,  5,  Earlsmead  Road,  South 
Tottenham,  N. ;  Henry  Charles  Reynolds,  8,  The  Avenue,  Clifton, 
Bristol  ;  Frank  Goodell  \Yait,  University  of  Toronto,  Canada. 

The  following  Papers  were  read:  — 

27.  "Researches  on  the  Constitution  of  Azo-  and  Diazo-derivatives. 
HI.  Compounds  of  the  Naphthalene  /^-series."  By  R.  Meldola, 
F.R.S.,  and  F.  J.  East. 

The  authors  describe  the  action  of  nitrous  acid  on  the  azo-com- 
pounds  produced  from  the  diazotised  nitranilines  and  /3-naphthyl- 
amine.  The  products  vary  according  to  the  mode  of  operating  :  if 
the  nitroazo-compound  be  dissolved  in  a  large  quantity  of  acetic  acid 
and  sodium  nitrite  be  added  to  the  cold  solution,  a  diazo-compound  is 
lormed,  which  decomposes  normally  on  boiling  the  solution,  thus  :• — ■ 
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NO./C„H,-N.-C,aH«-N,-OH  =  NO/CsH.-N.-CuJIr/OH  +  No.  If  less 
acetic  acid  be  used  and  the  temperature  be  not  allowed  to  exceed  60 — 
70"  at  any  stage  of  the  operation,  the  change  is  of  a  different  character, 
the  acetic  acid  itself  taking  part:  NO,-CcH4-N,-C,oHo-NH2  +  2CoH30-OH 
+  NaNO^  =  NO/CcH.-No-C.oHe-OC^H.O  +  N-,  +  C,H,0-ONa.  The 
details  of  the  methods  are  given  in  the  paper.  The  authors  propose 
to  make  a  special  study  of  this  last  interaction,  which  promises  to  be 
of  general  application  as  a  means  of  displacing  NH2  by  —  O'CaHaO. 
Metanitrobenzenazo-/:J-naphthyl  acetate  melts  at  161 — 162°,  and  the 
corresponding  paranitro-compouud  at  192 — 193°. 

The  authors  have  also  found  that  the  acetyl-derivatives  of  the 
azo-/3-naphthol  compounds  can  be  obtained  by  direct  acetylation  by 
long  boiling  with  acetic  anhydride  and  anhydrous  sodium  acetate. 
Metanitrobenzeneazo-/5-naphthyl  acetate  thus  pi-epared  is  identical 
with  that,  obtained  from  the  corresponding  /3-uaphthylamiiie-com- 
pound  by  means  of  the  diazo-compound  and  acetic  acid  in  the  manner 
described.  Benzeneazo-/3-naphthyl  acetate  prepared  by  the  acetyla- 
tion of  benzeneazo-/:/-naphthol  forms  orange  scales  melting  at  117°. 
A  detailed  examination  of  the  products  of  complete  reduction  of  the 
acetyl-  and  alkyl-derivatives  is  in  progress.  The  authoi-s  refrain  from 
expressing  any  view  as  to  the  constitution  of  the  naphthalene  /5-azo- 
compounds  till  more  experimental  evidence  has  been  obtained  ;  but 
point  out  in  conclusion  that  the  present  evidence  indicates  distinctly 
the  presence  of  hjdroxyl  and  amidogen  in  the  /j-oxyazo-  and  )S-amido- 
azo-comiDounds  of  naphthalene  respectively. 

28.  "  The  Action  of  finely  divided  metals  on  solutions  of  ferric 
salts,  and  a  rapid  method  for  the  titration  of  the  latter."  By  D.  J. 
Carnegie,  B.A. 

Ferric  salts,  whether  in  aqueous  or  acid  solution,  are  very  rapidly, 
indeed  almost  instantaneously,  reduced  to  i'errous  salts  by  shaking 
with  zinc-dust.  The  author  describes  a  simple,  veiy  accurate,  and 
very  expeditious  modification  of  the  method  for  determining  ferric 
salts  by  titration  with  permanganate,  founded  on  this  observation. 
The  author  considers  that  the  zinc  directly  reduces  the  ferric  salt, 
re^CieAq  +  Zn  =  ZnCloAq  4-  FcoCUAq.  If  acid  is  not  present  some 
of  the  iron  is  precipitated  partly  as  ferrous  and  partly  as  feri'ic 
hydroxide. 

Many  other  finely  divided  metals,  besides  zinc-dust,  effect  the 
reduction  of  ferric  chloride  ;  in  every  case  examined  the  heat  of  for- 
mation of  the  chloride  of  the  metal  is  greater  than  the  negative  value 
of  the  thermal  cbange  accompanying  the  passage  from  FcoCle  to 
Fe.Cli. 
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Discussion. 

Professor  Ramsay  remarked  that  he  had  for  some  years  past  em- 
ployed ziuc-dust  instead  of  granulated  zinc  or  zinc-foil  to  effect  the 
reduction  of  ferric  salts.  When  ferric  salts  are  reduced  by  stannous 
chloride,  the  excess  of  reducing  agent  can  readily  be  removed  by  the 
addition  of  mercuric  chloride  to  the  solution  previous  to  titration 
with  bichromate. 

Mr.  Carnegie  stated  that  the  use  of  poTs^dered  zinc  had  been  sug- 
gested some  years  ago  by  Brown  ;  the  reduction,  however,  took  place 
in  the  presence  of  acid,  and  was  not  a  direct  dechlorinating  process 
such  as  that  referred  to  in  the  jjaper. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

The  Increase  in  the  Produce  of  the  Soil  through  the  Rational  Use 
of  Nitrogenous  Manures,  by  P.  Wagner.  Translated  by  G.  G.  Hender- 
son.    London  1888.  From  the  Translator. 

A  Manual  of  the  Geology  of  India.  Part  IV,  Mineralogy,  by  P.  R. 
Mallet.     Calcutta  and  London  1887,  From  the  Author. 

Collection  des  Anciens  Alchimistes  Grecs,  par  M.  Berthelot. 
Paris  1887.  From  the  Author. 

Ueber  Paranitroso-diphenylamine,  von  M.  Ikuta.  Erlangen  1888. 
(Pamphlet?}  From  the  Author. 

Sixth  Annual  Report  of  the  Board  of  Control  of  the  New  Tork 
Agricultural  Experimental  Station;  for  the  year  1887.  New  York 
1888.  From  the  Board. 

II.  By  Purchase. 

Die  Technologie  der  Pette  und  Oele  des  Pflanzen  und  Thiei'-reichs, 
von  C.  Schaedler.     Leipzig  1883. 

Die  Thiophengruppe,  von  Victor  Meyer.     Braunschw^eig  1888. 

Kurzes  Handbuch  der  Kohlenhydrate,  von  B.  Tollens.  Breslau 
1888. 

Die  Mikrophotographie,  von  P.  Jesserich.     Berlin  1888. 

Des  emplois  chimiques  du  bois  dans  les  Arts  et  I'lndustrie,  par  O. 
Petit.     Paris  1888. 

A  Treatise  on  Earthy  and  other  Minerals  and  Mining,  by  D.  C. 
Davis.     London  1888. 

Practical  Treatise  on  Animal  and  Vegetable  Fats  and  Oils,  by  W. 
T.  Brannt,     Philadelphia  and  London  1888. 
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Experimental  Researches  in  Chemistry  and  Pliysics,  by  M.  Faraday. 
London  1859. 

A  Course  of  Six  Lectures  on  the  Chemical  History  of  a  Candle,  by 
M.  Faraday.     Edited  by  W.  Crookes.     London  1861. 

The  Subject-Matter  of  a  Coarse  of  Six  Lectures  on  the  Non- 
metallic  Elements,  by  M.  Faraday  ;  arranged  by  J.  Scoffern.  London 
1853. 

On  the  Various  Forces  of  Nature  and  their  Relation  to  each  other, 
by  M.  Faraday.     Edited  by  W.  Crookes,  London. 

Aluminium,  its  History,  Occurrence,  Properties,  Metallurgy,  and 
Applications,  including  its  alloys,  by  J.  W.  Richards.  London 
1887. 


NOTICE  TO  AUTHORS  OF  PAPERS. 

To  facilitate  the  preparation  of  the  abstract  accounts  of  the  Pro- 
ceedings at  the  meetings  of  the  Society,  all  authors  are  requested  to 
furnish  abstracts  of  their  communications,  and  to  send  their  papers  so 
that  they  may  be  in  the  hands  of  the  Secretaries,  if  possible,  on  the 
Monday  before  the  day  of  meeting.  Authors  are  also  requested  to 
Avrite  on  their  papers  the  address  tou-hich  fheyicish  proofs  to  he  sent. 


At  the  next  meeting  on  April  19th,  the  following  paper  will  be 
read  : — 

"  The  influence  of  temperature  on  the  composition  and  solubility 
of  hydrated  calcium  sulphate  and  of  calcium  hydroxide."  By  W.  A. 
Sheustone  and  J.  Tudor  Cundall. 
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April  19th,  1888.     Mr.  W.  Crookes,  F.R.S.,  President,  in  the  Chair. 

Mr,  James  H.  Gardner  was  formally  admitted  a  Fellov\'  of  the 
Society. 

A  certificate  was  read  in  favour  of  Mr.  George  Thomas  Evans,  Th3 
Terrace,  Rhymney,      on. 

The  following  .ere  elected  Fellows  of  the  Society : — Ludwig 
Claisen,  Ph.D.  ;  Joseph  Cowper;  William  Henry  Dodd ;  John  Gill; 
Frederick  Preston  de  Jong  ;  Thomas  Enracht  Lindsay,  B.A. ;  Henry 
John  Palmer ;  Eugene  MacSwineef ;  John  George  Taylor ;  John 
Cecil  Watson;  Thomas  Howell  Williams;  James  Woodward. 

The  following  Papers  were  read  : — 

29.  "  The  Influence  of  temperature  on  the  composition  and  solu- 
bility of  Hydrated  Calcium  Sulphate  and  of  Calcium  Hydroxide." 
By  W.  A .  Shenstone  and  J.  Tudor  Cundall. 

The  authors  have  with  great  care  re-examined  the  effect  of  heat 
on  hydrated  calcium  sulphate.  They  have  experimented  on  specimens 
of  natural  as  well  as  on  others  of  artificial  origin,  and  they  find, 
contrary  to  the  usual  statements  on  the  subject,  that  hydrated  calcium 
sulphate  parts  with  a  poi'tion  of  its  water  at  moderate  temperatures, 
e.g.,  40°  C,  and  that  it  may  be  almost  completely  dehydrated  in  dry 
air  at  temperatures  below  100°  C.  Thus  a  specimen  of  selenite  heated 
at  70°  C.  for  36  hours  lost  20*14  per  cent,  of  water.  The  effect  of 
heat  in  diminishing  the  solubility  of  calcium  sulphate  in  water  at 
temperatures  between  40°  C.  and  150°  C.  may  therefore  possibly  be 
due  to  the  unequal  solubility  of  the  hydrated  and  anhydrous  salts. 
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It  is  pointed  out  that  the  divergent  statements  made  on  this 
subject  by  various  experimenters  may  be  ascribed  to  the  facts  : — 
(1.)  That  at  tempei'atures  below  100°  C.  the  dissociation  of  hydrated 
calcium  sulphate  proceeds  at-  first  very  slowly,  so  that  in  an 
experiment  continued  for  a  short  period  only  tlie  effect  of  heat  may 
very  easily  be  overlooked ;  and  (2)  that  specimens  of  hydrated  cal- 
cium sulphate  of  diverse  origin  do  not  always  behave  in  the  same 
manner  under  identical  treatment. 

The  authors  have  not  yet  found  any  evidence  of  the  dissociation  of 
calcium  hydroxide  at  moderate  temperatures,  even  by  means  of 
extremely  delicate  and  very  prolonged  experiments.  This  has  led 
them  to  re-examine  the  influence  of  heat  on  the  solubility  of  this 
compound,  because  previous  experiments  have,  so  far  as  they  are 
aware,  been  made  in  glass  vessels,  which,  as  I'ecent  experiments  have 
shown,  may  have  been  attacked.  They  find  that  when  a  saturated 
solution  of  calcium  hydroxide  is  heated  at  150°  C.  in  a  platinum  tube 
for  some  hours,  the  resulting  solution  contains  only  1  part  of 
hydroxide  in  3081  parts  of  water.  There  is  therefore  no  doubt  that 
this  substance  is  less  soluble  in  hot  water  than  in  cold.  But  there 
seems  to  be  no  evidence  at  present  in  favour  of  the  view  that  in  this 
case  diminished  solubility  also  may  depend  upon  the  dissociation  of  the 
hydroxide,  or  of  some  hydrate  of  the  hydroxide. 

30.  "  Thermochemical  Constants."     By  S.  U.  Pickering. 

Heats  of  neutralisation,  the  differences  between,  the  heat  of  forma- 
tion of  similar  salts  of  different  metals,  and  the  amounts  of  heat  evolved 
on  the  introduction  of  the  same  radicle  into  various  members  of 
homologous  series  are  often  expressed  by  constant  values,  the  meaning 
of  which  may  be  easily  understood;  but  Thomsen  (Thermochem.,  2) 
has  also  drawn  attention  to  the  fact  that  in  many  cases  the  heats  of 
formation  of  analogous  compounds,  or  the  deferences  betAveen  their 
heats  of  formation,  are  multiples  of  constants.     Thus  : — 

P,,0,-,  =  5  X  73,980, 
As..,03  =  3  X  73,130, 
As2,03  =  2  X  77,330. 

The  existence  of  such  a  relationship,  the  author  contends,  can 
have  no  possible  meaning,  and  he  accounts  for  the  occurrence  of 
such  coincidences  as  being  simple  mathematical  chances.  Given 
a  certain  number  of  quantities,  it  is  easy  to  calculate  the  chances 
against  any  two  of  these  being  multiples  of  some  constant,  allowing 
a  certain  latitude  for  error,  which  allowance,  it  may  be  mentioned, 
attains  considerable  dimensions  in  many  of  the  cases  quoted  by 
Thomsen. 


Taking  each  case  where  an  analysis  of  this  description  is  possible, 
it  is  shown  that  there  is  a  sufficient  number  of  data  to  supply  the 
coincidences  obsei'ved  by  Thomsen. 

He  also  criticises  Thonisen's  supposition  as  to  the  existence  of  a 
"  common  constant  of  affinity,"  a  quantity  the  multiples  of  which  by 
numbers  up  to  10  are  supposed  to  represent  various  interactions,  some 
of  which  are  similar  and  others  totally  dissimilar  (ZJer.,  5,  170  ;  6,  239). 
This  constant  Thomsen  takes  as  being  18,631  cal. ;  but  the  author 
contends  that  any  other  number  taken  at  random  would  have  given 
similar  results.  Taking,  for  instance,  15,000  cal.,  he  finds  that,  out 
of  the  data  quoted  in  Thomsen's  second  and  third  volumes,  as  many 
as  120  quantities  are  multiples  of  this  number  within  the  limits  of 
error  allowed  by  Thomsen ;  and  out  of  these  we  may  select  a  large 
number  which  represent  actions  just  as  analogous  as  many  of  those 
quoted  by  Thomsen.      For  instance — 

P.Cls  =  7  X  14,998, 

PCl3,CI,  =  2  X  14,84-3, 

Ag,Cl  =  2  X  14,690, 

K,C1  =  7  X  15,087, 

Mg,Cl2  =  10  X   15,101. 

K,Br,Ag  =  6  X  15,038, 

Zn,Br,Ag  =  6   X   15,160, 

Sr,S,Ag  =  7  X   15,241. 

Ca,l2,Ag  =  9  X  14.993. 

31.  "  The  action  of  hot  Copper  on  the  mixed  vapours  of  Phenol  and 
Carbon  Disulphide."  By  Prof.  Carnelley  and  .Jolm  Dunn,  University 
College,  Dundee. 

When  a  mixture  of  phenol  and  carbon  disulphide  is  passed  over 
hot  copper  a  new  diphenylene  ketone,  melting  at  83°,  is  obtained 
isomeric  with  the  diortho-ketone  melting  at  84°,  already  known,  the 
interaction  being — 

2C6H5-OH  +  CS.  +  4Cu  =  2Cu,S  +  H,0  +  CeH^-CO-CeHs 

=  2Cu,S  +  H,0  +  H,  +  c'h*>^^- 

Even  under  favourable  circumstances  the  yield  only  amounts  to  about 
1  per  cent,  of  the  total  mixture  employed,  as  by  far  the  greater  portion 
(about  six-sevenths)  of  the  phenol  passes  over  unchanged. 

32.  "  Oxidation  of  Oxalic  Acid  by  Potassium  Dichromate."  By 
Emil  A.  Werner. 

In  this  paper  the  author  gives  the  results  of  an  exhaustive  study  of 


the  interactions  of  potassium  dichromate  and  oxalic  acid  nnder  dif- 
fei'ent  conditions  and  in  varying  molecular  proportions.  The  results 
obtjiined  are  different  from  those  described  by  Mr.  Bothamley  in  a 
recent  communication  on  the  above  subject  {C'lipm.  Soc.  Trans.,  1888, 
lo9),  and  may  be  summed  up  in  the  followinpf  c(mclusions  : — 

1.  The  red  potassium  dichromoxalate,  K2H2C2(C204)4(OH)2  (Croft's 
salt),  is  in  all  cases,  without  exceptvm,  a  product  of  the  interaction  of 
potassium  dichromate  and  hydi-ated  oxalic  acid  below  200^  C. 

2.  Xeutral  potassium  chromate  is  never  present  as  a  product  of  the 
interaction  of  potassium  dichromate  and  oxalic  acid  under  any  con- 
ditions below  200°  C. 

3.  When  the  two   compounds  interact  in  the  solid  state,  the  initial 
emperature  of  the  interaction,  wliicli  lies  between  30°  and  60°,  varies 

with  the  molecular  proportions  employed. 

4.  The  dehydration  of  the  oxalic  acid  does  nor  affect  the  nature  of 
the  interaction,  the  anhydrous  chromoxalate,  K2Cr2( 0004)4,  being 
formed  in  rhis  case. 

0.  Water,  by  its  solvent  action,  facilitates  the  interaction,  i.e., 
reduces  the  initial  temperature,  but  is  otherwise  without  influence  on 
the  nature  of  the  change. 

6.  Seven  molecules  of  oxalic  acid  is  the  minimum  quantity  necessary 
for  the  complete  reduction  of  1  mol.  of  potassium  dichromate.  and 
aiiy  excess  of  either  aboce  this  ratio  remains  v.nchangeil. 

1 .  When  the  proportion  of  potassium  dichromate  to  oxalic  acid 
exceeds  1  mol.  to  7  mols.,  and  the  temperature  of  the  mixture  is  liaised 
to  low  redness,  a  secondary  interaction  occurs  between  the  excess  of 
dichromate  and  the  red  chromoxalate  first  formed. 

33.  ■'  The  Action  of  Phenylhydrazine  on  Urea  and  some  of  its 
Derivatives. "'     By  Sidney  Skinner,  B.A.,  and  S.  Ruhemann.  Ph.D. 

The  authors  give  an  account  of  the  action  of  phenylhydrazine  on 
certain  compounds  nearly  related  to  urea,  describing  several  substances 
which  complete  the  series  of  semicarbazides  and  carbazides  both  of  oxy- 
and  thio-urea,  e.g.,  diphenylcarbazide,  C0(XH-XH'Ph)2,  from  phenyl- 
hvdrazine  and  ethylic  carbamate  or  urea  ;  and  diphenylsemicarbazide, 
Ph'HN'CO-XH'XH-Ph,  from  phenylurea  and  phenylhydrazine.  The 
compounds  which  contain  two  directly-linked  nitrogen-atoms  are 
found  to  exhibit  a  characteristic  behaviour  with  mild  oxidising  agents 
— cupric  sulphate  and  mercuric  chloride — yielding  coloured  com- 
pounds; and  in  this  respect  they  differ  in  a  marked  manner  from 
urea.  Biuret  and  phenylhydrazine  interact  to  form  ammonia  and 
Pinner's  phenylui'azole.  In  the  latter  part  of  the  paper,  the  action  of 
phenylhydrazine  on  parabanic  acid  and  on  alloxan  is  considered. 


55 

34.  "  Derivatives  of  Phenylisobutyric  Acid."  Bj  L.  Edeleanu, 
Ph.D. 

The  derivatives  described  are  paranitrophenjlisobutyric  acid,  m.  p. 
121°  ;  orthonitrophenjlisobutyric  acid,  an  oil ;  parorthodinitrophenyl- 
isobutyric  acid,  m.  p.  89°,  and  its  methylic  salt.  m.  p.  76°;  nitroamido- 
phenylisobutyric  acid,  m.  p.  -138° ;  amidomethylhydrocarbostyinl, 
m.  p.  216° ;  the  last-mentioned  being  obtained  by  complete  reduction 
of  the  dinitro-acid. 

35.  "  The  Logarithmic  Law  of  Atomic  Weights."  By  G.  Johnstone 
Stoney,  F.R.S. 

A  verbal  explanation  was  given  of  a  paper  on  this  subject,  which 
the  author  had  that  day  read  at  the  Royal  Society. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

Chemical  Essays,  by  R.  "Watson.     5  vols.     12rao.     London  1787. 

From  Dr.  T.  Stevenson. 
A  Treatise  on    Alcohol  with    Tables    of    Spirit   Gravities,   by   T. 
Stevenson,  London  1888.  From  Dr.  T.  Stevenson. 

Ausfiihrliches  Lehrbuch  der  Chemie,  von  H.  E.  Roscoe  and  C. 
Schorlemmer.  Vierter  Band  :  die  KohlenwasserstofE  und  ihre  Derivate, 
oder  Organische  Chemie  :  zweiter  Theil,  dritte  Abtheilung.  Zweite 
Auflage,  zAveite  Band,  erste  Abtheilung. 

From  Sir  Heniy  E.  Roscoe,  F.R.S. 


NOTICE  TO  AUTHORS  OF  PAPERS. 

To  facilitate  the  preparation  of  the  abstract  accounts  of  the  Pro- 
ceedings at  the  meetings  of  the  Society,  all  authors  are  requested  to 
furnish  abstracts  of  their  communications,  and  to  send  their  papers  so 
that  they  may  be  in  the  hands  of  the  Secretaries,  if  possible,  on  the 
Monday  before  the  day  of  meeting.  Authors  are  also  reqiiested  to 
write  en  their  papers  ihe  address  to  tchich  they  icish  proof s  to  be  sent. 
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The  following  lectnres  will  be  given  on  Wednesday  afternoons,  at 
4  P.M.,  under  the  auspices  of  the  College  of  State  Medicine;  Fellows 
of  the  Chemical  Society  who  may  be  interested  in  the  lectures  are 
invited  to  attend. 

May  2.  "  The  Aims  and  Objects  of  State  Medicine."  By  R. 
Brudeuell  Carter,  F.R.C.S. 

May  16.  "  Soil  in  its  Influence  on  Health."  By  Professor  H.  G. 
Seeley,  F.R.S. 

May  30.  "  The  Organisms  occurring  in  Fresh  Water,  aiid  the 
Hygienic  Importance  of  their  Presence."  By  Inspector- General  John 
M.  Macdonald,  M.D.,  F.R.S. 

June  13.  "  Some  of  the  more  Important  Di.seases  Common  to  Man 
and  Animals."     By  G.  Fleming,  Esq.,  LL.D.,  C.B.,  &c. 

June  27.  "The  Rise  and  Progress  of  Sanitary  Engineering 
within  the  Present  Century."     By  Sir  Robert  Rawlinson,  K.C.B. 

July  11.  "Responsibility  and  Disease."  Sir  J.  Crichton  Browne, 
M.D.,  LL.D. 


At  the  next  meeting   on   May  3rd,   the   following  paper  will   be 
read  : — 

"  The    Determination    of   the    Molecular   Weights    of    the    Carbo- 
hydrates."    By  Horace  T.  Brown  and  G.  H.  Morris,  Ph.D. 
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May  3rd,  1888.     Mr.  W.  Crookes,  F.R.S.,  President,  in  the  Chair. 

Certificates  were  read  in  favour  of  Messrs.  Joseph  Campbell,  Glen 
Inues,  New  South  Wales  ;  John  Dunn,  Myrtle  Cottage,  Downfield, 
Dundee  ;  William  Burns  Featherstone,  Showelhurst,  Moseley,  Bir- 
mingham ;  Albert  L.  Guiterman,  Ph.D.,  36,  Primrose  Hill  Road ; 
James  C.  Hamilton,  King's  Cavil,  Linlithgow,  N.B. ;  James  Mair,  B.Sc, 
181,  Hospital  Street,  Glasgow,  S.S. ;  Edward  William  Alfred 
Augustine  Mayhew,  Freemantle,  Western  Australia ;  John  James 
Morgan,  Highfield  House,  Ebbw  Vale,  Monmouth  ;  Frederick  Ernest 
Pollard,  Administration  des  Services  Sanitaires  et  d'Hygiene  Pub- 
lique,  Cairo,  Egypt ;  Albert  John  Sach,  Goulburn,  New  South  Wales, 
Australia ;  Mark  S.  Wade,  M.B.,  Clinton,  British  Columbia. 

The  following  papers  were  read  : — 

36.  "  The  Determination  of  the  Molecular  Weights  of  the  Carbo- 
hydrates."    By  Horace  T.  Brown  and  G.  Harris  Morris,  Ph.D. 

The  molecular  weights  of  the  carbohydrates  have,  with  one  or  two 
exceptions,  never  been  determined  with  any  certainty.  The  excep- 
tions— dextrose  and  levulose — have  been  shown  indirectly  by  Kiliani 
to  have  a  molecular  weight  corresponding  to  the  formula  CeHioOe. 
The  generally  accepted  views  with  regard  to  the  other  carbohydrates 
are  based  entirely  upon  certain  indefinite  derivatives,  and  only  give 
the  'minimum  size  of  the  molecules.  Quite  recently  V.  Meyer  (Ber., 
1888,  556)  and  Auwers  (ibid.,  1888,  860)  have  drawn  attention  to  the 
method  devised  by  Raoult  for  the  determination  of  molecular  weights. 
The  method  is  applicable  to  all  organic  substances,  and  is  of  especial 
value  in  ases  where  a  vapour-density  determination  is  not  possible. 
Biagden,  in  1788,  established  the  fact  with  regard  to  inorganic  salts 
that  the  lowering  of  the  freezing  point  of  their  aqueous  solutions  is 
proportional  to  the  weight  of  substance  dissolved  in  a  constant  weight 
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of  water.  De  Coppet  in  1871-72  extended  these  results  and  pointed 
out  that  Avlien  the  lowering  of  the  freezing  point  is  calculated  for  a 
given  weight  of  the  substance  in  100  grams  of  water,  the  result, 
which  he  terms  the  coefficient  of  depression,  is  constant  for  the  same 
substance,  and.  that  the  coefficients  for  different  substances  bear  a 
simple  relation  to  their  molecular  weights. 

Raoult  extended  the  law  to  organic  substances  and  to  other  solvents 
besides  w^ater.  He  showed  that  when  certain  quantities  of  the  same 
substance  are  successively  dissolved  in  a  solvent  upon  which  it  has  no 
chemical  action,  there  is  a  progressive  lowering  of  the  point  of  con- 
gelation of  the  solution,  and  this  lowering  is  pruportional  to  the  weight 
of  the  substance  dissolved  in  a  constant  weiijht  of  water.  If  C  be  the 
observed  depression  of  the  point  of  congelation  produced,  by  x  grams 
of  the  substance  dissolved  in  y  grams  of  the  solvent,  then  the  de- 
pression A  produced  by  1  gram  of  the  substance  in  100  grams  of  the 

solvent  is  sfiven  by  the  formula  —  =  A.    If  the  value  A,  which 

Raoult  designates  the  "  coefficient  of  depression,"  of  the  respective 
substance  for  the  respective  solvent  is  multiplied  by  the  molecular 
weight  M  of  the  dissolved  substance,  we  get  M  x  A  =  T,  the  so- 
called.  "  molecular  depression  "  of  the  substance  in  question.  T  is  a 
value  varying  with  the  nature  of  the  solvent,  but  remaining  constant 
with  the  same  solvent  for  numerous  groups  of  compounds.  Raoult 
finds  that  for  water  T  ^  19  for  all  organic  substances  with  one  or 
two  exceptions.  From  this  it  follows  that  having  determined  experi- 
mentally the  value  of  A  for  any  substance,  and  knowing  the  value  of 
T,  the  molecular  weight   M   for  the  substance  in  question  may  be 

T 
obtained  by  dividing  A  into  T  :  for  M  =  — . 

A. 

The  method  employed  by  the  authors  is  essentially  that  of  Auwers 
(Ber.,  1888,  712),  the  solvent  employed  being  necessarily  water.  The 
thermometer  used  is  graduated  into  twentieths  of  a  degree  centi- 
grade, and  with  the  aid  of  a  telescope  can  be  easily  read  to  one  two- 
hundredth  of  a  degree.     The  following  results  were  obtained : — 

Dextrose. — Calculated  for  CgHj.^Ofi.  Found  (mean). 

A  =      0-106         '  A  =      0-1052 

M  =  180-0  M  =  180-2 

Cane-sugar. —  Calculated  for  CisHo-^Oji.  Found  (mean). 

A  =      0-0555     '  A  =      0-0562 

M  =  3420  M  =  337'5 

Maltose. — Calciilated  for  CijHooOji.  Found  (mean). 

A  =      0-0555  "    "  A  =      0-059 

M  =  342-0  M  =  322-0 


Milk-sugar. — Calculated  for  C,oHo.jO,i.  Found  (mean). 

A  =       0-0555    '   "  A  =      0-055 

M  =  342-0  M  =  345-0 

A  solution  of  cane-sugar  inverted  with  invertase  gave  before  inver- 
sion M  =  328,  after  inversion  M  =  174-3  :  clearly  showing  that  1  mol. 
of  cane-sugar  splits  up  on  inversioii  into  two  equal  molecules. 

It  was  found  that  dextrose  which  exhibits  birotation  in  solution 
has  the  same  moleciilar  weight  as  dextrose  having  the  normal  rotation. 

Mannitol. — Calculated  for  C5IIJ4O6.  Found  (mean). 

A  =      0-104  A  =      0-105 

M  =  182-0  M  =  181-0 

Arabinose. — Calculated  for  CgHiyOj.  Found  (mean). 

A  =      0-126  A  =      0-1263 

M  =  150-0  M  =  150-3 

Raffinose. — Caleidated  for  Ci8H3.>Oi6-5H.;0.  Found  (mean). 

A  =      0-032        '  *  A  =      0-036 

M  =  594-0  M  =  528-0 

All  the  results  are  {the  mean  of  numerous  extremely  concordant 
experiments  made  with  solutions  of  varying  concentration. 

All  tbe  saccharoses — cane-sugar,  maltose  and  milk-sugar — were 
found  to  have  the  same  molecular  weight,  thus  disproving  the  suo-o-es- 
tions  of  Herzfeld  and  others  as  to  their  varying  values. 

The  authors  have  applied  the  method  to  starch  and  the  non-ciystal- 
lisable  products  of  its  transformation,  but  owing  to  unexpected 
difficulties,  resulting  from  the  smallness  of  the  value  of  A  for  these 
substances,  they  are  unable  as  yet  to  assign  accurate  values  to  them, 
although  there  can  be  no  doubt  that  their  molecular  weights  are 
extremely  high. 

37.  "  The  Molecular  Weights  of  Nitric  Peroxide  and  Nitrous 
Anhydride."     By  W.  Ramsay,  Ph.D. 

The  author  has  applied  Raoult's  method  of  determining  molecular 
weights  to  nitric  peroxide,  and  has  ascertained  the  depression  produced 
in  the  freezing  point  of  pure  glacial  acetic  acid  by  quantities  of  peroxide 
varying  from  0-92  gram  to  nearly  9  grams  of  peroxide  to  lUO  grams 
of  acetic  acid.  It  is  found  that  in  every  case  the  molecular  weight  of 
the  peroxide  is  nearly  92,  corresponding  to  the  formula  N2O4 ;  the 
highest  result  was  98-58  and  the  lowest  90-29.  These  experiments 
establish  the  molecular  weight  of  liquid  nitrogen  peroxide,  even  in 
dilute  solution,  and  also  show  that  no  further  molecular  aggreo-ation 
occurs  even  when  the  number  of  molecules  of  peroxide  in  a  o-iven 
volume  is  considerably  increased. 
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Similar  experiments  were  made  witli  niti-ous  anliydride,  but  the 
temperature  of  experiment  (about  IC)  is  so  higb  that  dissociation 
occurred  during  manipulation.     No  detinite  results  were  obtained. 

Discussion. 

Professor  Debus  said  he  presumed  that  on  dissolving  urea  in  acetic 
acid  combination  would  occur.  Would  the  molecular  weight  found 
be  the  same  if  a  neutral  solvent  were  used  ?  Also,  did  not  acetic  acid 
act  on  nitrogen  tetroxide  ?  Most  liquids  exerted  a  decomposing 
action  on  this  substance.  He  was  under  the  impression  that  Raoult's 
method  involved  the  use  of  a  solvent  which  had  no  chemical  action  on 
the  substance. 

Mr.  Wynne  remai'ked  that  the  molecular  weight  of  acetic  acid 
determined  by  Raoult's  method  accorded  with  the  formula  C2H1O2. 
Now  it  was  known  that  the  vapour-deusity  of  acetic  acid  at  a  few 
degrees  above  its  boiling  point  pointed  to  the  formula  CiHi^Oi,  and 
that  it  was  only  at  higher  temperatures  that  the  less  complex 
molecule  C2H4O2  was  obtained.  It  must,  therefore,  be  assumed  that 
the  action  of  the  solvent  resulted  in  the  complete  dissociation  of  the 
complex  molecules  present  in  liquid  acetic  acid.  Most  results  hitherto 
obtained  by  the  use  of  Raoult's  method  pointed  to  a  similar  complete 
dissociation  and  would  seem  to  show  that  the  dissociation  is  not 
dependent  on  the  particular  solvent  employed  but  took  place  in  all 
cases  ;  the  method,  therefore,  had  so  far  failed  to  afford  any  indication 
of  the  molecular  complexity  of  liquids  and  solids. 

Referring  to  the  formula  C12H22O11  deduced  by  Messrs.  Brown  and 
Morris  by  Raoult's  method,  Mr.  Wynne  asked  what  interpretation 
was  to  be  placed  on  the  results  recently  obtained  by  Winter  in  his 
investigation  of  the  specific  rotatory  power  of  levulose  and  of  invert 
sugar,  which  pointed  to  the  presence  in  the  latter  of  3  mols.  levulose 
and  4  mols.  dextrose.  If  these  results  were  accepted  it  would  seem 
reasonable  to  suppose  that  the  complexity  of  the  molecule  of  cane- 
sugar  was  greater  than  that  indicated  by  the  formula  quoted. 

Dr.  Perkin  said  that  he  had  obtained  results  confirmatory  of  those 
brought  forward.  Using  acetic  acid  as  solvent,  the  molecular  weight 
of  naphthalene  was  found  to  be  134,  and  the  values  he  had  obtained  for 
the  isomeric  citraconic,  itaconic,  and  mesaconic  acids  were  respec- 
tively 130"6,  130*9  and  138,  the  calciilated  value  for  the  simple 
formula  CsHsOi  being  130. 

Mr.  Crompton  observed  that  great  irregularities  were  manifest  on 
comparing  the  molecular  depressions  of  various  substances  as  deter- 
mined by  Raoult  :  therefore,  until  more  was  known  of  the  cause  of 
such    iri-egularities    and    of    the    mechanism    of   the    changes    under 


discussion,  such  results  as  those  brought  forward  by  Messrs.  Brown 
and  Morris  must,  he  thought,  be  accepted  with  great  reservation. 

Dr.  Armstrong  said  that  the  results  obtained  by  Raoult's  method 
Tvere  certainly  very  striking,  but  bearing  in  mind  the  complexity  of 
the  phenomena  of  dissolution,  as  ther,e  was  undoubtedly  much 
evidence  to  favour  the  conclusion  that  the  molecules  of  many  sub- 
stances in  the  solid  and  even  in  the  liquid  state  were  congeries  of 
the  fundamental  molecules,  he  was  not  prepared  to  accept  the  con- 
clusions arrived  at  as  in  any  way  final.  If  Winter's  results  were 
accepted,  it  would  be  difficult  to  reconcile  them  with  the  conclusion 
that  cane-sugar  was  represented  by  the  simple  formula  CioH220u- 
Apart  from  the  information  as  to  the  comparative  molecular  weights 
of  dissolved  substances  which  Raoult's  method  promised  to  afford,  it 
appeared  that  in  order  to  gain  as  complete  insight  as  possible  into  the 
molecular  composition  of  solids  and  liquids  it  was  important  to  vary 
in  eveiy  way  the  proportions  of  substance  dissolved  as  well  as  the 
solvent :  he  therefore  regarded  V.  Meyer  and  Auwers'  recent  recom- 
mendation of  acetic  acid  as  the  solvent  as  most  unfortunate. 

Mr.  Heron  doubted  the  correctness  of  Herzfeld  and  Winter's 
determinations  of  the  rotatory  power  of  levulose. 

Mr.  Brown  agreed  with  Mr.  Heron  that  Winter's  statement 
regarding  levulose  required  confirmation.  The  values  obtained  by 
Raoult  were  remarkably  uniform  for  members  of  a  group  of  com- 
pounds, and  he  was  of  opinion  that  the  general  consistency  of  the 
results  obtained  in  the  case  of  organic  compounds  was  such  as 
entirely  to  justify  the  claim  that  the  results  put  forward  by  Mr. 
Morris  and  himself  were  to  be  accepted  as  expressing  the  facts. 

Professor  Ramsay  asked  :  Was  urea  acetate  known  ?  [Beilstein  does 
not  mention  it,  although  he  describes  the  trichloracetate.  Gmelin 
says  that  the  lactate  cannot  exist,  and  states  that  urea  does  not 
combine  with  weak  acids.  Moreover,  its  formation  would  not  mate- 
rially^ aifect  the  result,  as  it  would  only  be  equivalent  to  the  with- 
drawal of  a  small  portion  of  the  acid.]  NoO^  was  without  action  on 
acetic  acid  ;  it,  however,  served  as  a  most  delicate  test  of  water,  a 
green  colour  being  produced  if  water  were  present  in  the  acid.  He 
agreed  that  as  great  a  variety  of  solvents  as  possible  should  be  used. 

38.  "The  Action  of  Heat  on  the  Salts  of  Tetramethyl- 
ammonium."      By  A.  Th.  Lawson,  Ph.D.,  and  ]S"orman  Collie,  Ph.D. 

The  research  was  undertaken  to  ascertain  how  the  tetramethyl- 
ammonium  salts  would  behave  when  heated  and  in  what  respects 
they  would  resemble  the  phosphonium  and  sulphine  compounds. 
IMost  of  the  salts  experimented  with  were  found  to  be  very  deliques- 
cent and  far  naore  soluble  than  the  corresponding  ammonium  salts, 
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and  when  compared  witli  tlie  ammonium  salts  the  order  of  solubiHtj 
seemed  in  some  cases  to  be  reversed :  in  the  case  of  the  halogen  salts 
the  iodide  is  least  soluble,  the  chloride  and  fluoride  the  most  soluble. 
The  oxalate  and  sulphate  are  extremely  deliquescent,  while  the  nitrate 
is  one  of  the  least  soluble  of  the  tetramethjlammonium  compounds 
and  scarcely  deliquescent.  Xearly  all  the  salts  experimented  on 
split  up  in  a  simple  manner,  ti'imethylamine  and  a  salt  of  methyl 
being  produced.  The  fluoride  is  an  instance  :  (CH3)4XF  =  (CH3)3!N' 
+  CH3F.  But  in  some  cases  where  the  decomposition  takes  place  at 
a  liigh  temperature  and  the  methyl  salt  which  is  formed  is  not  very 
stable,  further  decomposition  occurs ;  of  this  kind  of  decomposition 
the  nitrite  is  an  example  :— 4(CH3),N-XO,  =  4(CH,)3N  +  2cCH3),0 
+  4X0  +  0,. 

39.  "  The  Action  of  Heat  on  the  Salts  of  Teti-amethylphosphonium." 
By  Norman  Collie.  Ph.D..  F.R.S.E. 

The  action  of  heat  on  the  salts  of  tetramethylphosphonium  was 
studied,  partly  to  complete  a  series  of  experiments  which  had  been 
made  on  the  mode  of  decomposition  of  the  phosphonium  salts  when 
heated  and  partly  to  compare  their  decomposition  with  that  of  the 
tetramethylammonium  salts  when  similarly  treated. 

The  salts  of  tetramethylphosphonium  with  the  oxy-acids,  when 
subjected  to  the  action  of  heat,  undergo,  as  a  rule,  two  different 
changes :  the  first  and  by  far  the  most  important  is  the  produc- 
tion of  trimethylphosphine  oxide  and  a  ketone — in  the  case  of  the 
benzoate:  (CH3),PCO.C6H5  =  (CH3)3PO  +  CH3-CO-C6H5.  The 
second  change,  and  one  which  only  occurs  to  a  very  limited  extent, 
is  when  trimethylphosphine  and  a  salt  of  methyl  are  produced : 
(CH3)4PC02C6H3  =  (CH3)3P  +  CeHs'COo.CeH, . 

As  regards  the  action  of  heat  on  the  hydracid  salts,  the  chloride  is 
the  only  one  which  decomposes  in  a  simple  manner  :  2(CH3)iPCl  = 
2(CH3}3PHC1  +  C,H,. 


At  the  next  meeting,  on  Thursday  May  the  17th,  there  will  be  a 
ballot  for  the  election  of  Fellows,  and  the  following  paper  will  be 
read : — 

"Researches  on  the  Constitution  of  Azo-  and  Diazo-derivatires. 
IV.  Diazo-amido  Compounds."  By  Professor  Meldola,  F.R.S.,  and 
F.  W.  Streatfeild,  F.I.C. 


HAEEISOS  AXD  80XS,  PKIXTEES  IS  OBDINAKX  TO  HEB  MAJESTr,  ST,  MAHTIX  S  LAXK. 
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May  17tli,  1888.     Mr.  W.  Crookes,  F.R.S.,  President,  in  the  Chair. 

Certificates  -were  read  for  the  first  time  iu  favour  of  Messrs. 
John  Alexander,  M.A.,  14,  Caledonia  Place,  Pei'th ;  Charles  Brad- 
.shaw,  174,  Nottingham  Street,  Sheffield  ;  Lewis  Edmunds,  8,  Grafton 
Street,  Piccadilly,  W. ;  William  Humphrey  Gibson,  107,  King's  Road, 
Brighton  ;  Joseph  Henry  Maiden,  Sydney,  New  South  Wales  ;  Henry 
Alexander  Miers,  M.A.,  Eden  Cottage,  Beckenham,  Kent ;  Frank 
Mousley,  Phillimore  Terrace,  Walham  Green,  S.W. ;  James  Henry 
Rymer  Paterson,  10,  Millerfield  Place,  Edinburgh  ;  George  Woodyatt 
Procter,  18,  Alice  Street,  Sunderland ;  Herbert  W.  Seeley,  11.  Corn 
Market,  Halifax. 

The  following  were  elected  Fellows  of  the  Society : — George 
(Thomas  Evans,  John  Campbell  Fell,  Albert  Harrison,  John  Bnrch- 
[mere  Harrison,  M.A.,  Egbert  Grant  Hooper,  John  Hughes,  Henry 
■James  Kirkman,  William  Parsons,  Henry  Charles  Reynolds,  Frank 
iGoodell  Wait. 

The  following  papers  were  read: — 

40.  "Researches  on  the  Constitution  of  Azo-  and  Diazo-derlvatives. 
IV.  Diazo-amido-compounds."  By  Professor  Meldola,  F.R.S.,  and 
F.  W.  Streatfeild. 

Expressing  the  constitution  of  the  mixed  diazo-amido-compound.s 
by  the  general  formula  X'NjH'Y,  the  authors  point  out  that  in  former 
papers  they  had  given  evidence  that  the  alkyl-derivative  X'NsR'-Y 
was  capable  of  existing  in  three  isomeric  modifications  : — (1)  from  the 
action  of  X-No-OH  on  Y-NH-R' ;  (2)  from  the  action  of  Y-Xo-OH  on 
X'XHR' ;  (3)  from  the  direct  alkylation  of  the  compound  produced  by 
the  action  of  X-X,-OH  on  Y-XH,.  or  of  YXyOH  on  X-XH-. 


The  only  known  case  at  present  established  is  that  of  the  ethyl- 
derivatives  of  para-meta-dinitrodiazoamidobenzene,  and  the  object  of 
the  present  investigation  has  been  to  obtain  other  series  of  isomeric 
triplets.  The  triplet  of  methyl-derivatives  is  first  described.  By  the 
direct  methylatiou  of  the  mixed  pai'a-nieta-eomponnd  a  derivative  of 
m.  p.  148°  is  obtained.  By  the  action  of  diazo-jj-nitrobenzene  chloride 
on  methyl-i/?-nitrauiline  a  derivative  is  obtained  melting  at  168°.  The 
third  isomeride,  formed  by  the  action  of  diazotised  ?«-nitraniline  on 
methyl-p-nitraniliue,  melts  at  17(5 — 177".  The  triplet  is  thus  shown 
to  confirm  the  isomerism  indicated  by  the  ethyl-derivatives.  Methyl- 
derivatives  of  p-dinitrodiazoamidobenzene  (m.  p.  219°)  and  the  corre- 
sponding »i-compound  (m.  p.  127 — 128")  have  also  been  prepared. 
A  considerable  number  of  other  new  diazoamido-compounds  have 
been  obtained  in  the  course  of  a  search  foi'  triplets  of  alkyl-derivatives, 
of  which  two  members  at  least  are  required  as  solids.  It  has  been 
found  that  mixed  diazoamido-compounds  cannot  be  obtained  from  the 
nitranilines  and  p-chloraniline,  as  the  resulting  product  is  always  a 
mixture  of  the  two  symmetrical  compounds.  A  very  small  quantity 
only  of  the  mixed  compound  (/»)N02*C6H4-N3H*C6H4Cl(p)  is  formed 
under  certain  conditions  by  the  action  of  diazotised  js-nitraniline  on 
j:>-chloraniline.  In  conclusion,  the  authoi's  give  a  series  of  numerical 
resiilts  obtained  by  the  analytical  method  described  by  them  in  a  former 
paper,  and  which  show  that  the  amount  of  azonaphthol-compound, 
X-Na-CioHs-OH/J  +  Y-No-CioHfi-OHjS,  produced  by  the  decomposition 
of  the  diazoamido-compounds  by  hydrochloric  acid  represents  the 
quantitative  resolution  :— 2X-N3H-y  +  2HC1  =  X-No-Cl  +  X-NHo  + 
Y-X.-Cl  +  Y-NHo. 

41.  ''The  Colour  of  some  Carbon  Compounds."  By  Thomas 
Caruelley,  D.Sc,  and  John  Alexander,  M.A.,  University  College, 
Dundee. 

A  careful  investigation  of  a  number  of  metallic  derivatives  of  ortho- 
and  para-nitrophenol  has  given  the  following  results : — (1)  In  all 
cases  without  exception  the  colour  passes  towards  the  red  end  of  the 
spectram  as  the  temperature  rises.  Organic  compounds  thus  behave 
like  inorganic  substances.  (2)  The  colour  of  the  ortho-derivative  is 
nearer  the  red  end  than  that  of  the  corresponding  para-compoujid . 
Pai'a-compouuds  almost  always  melt  higher  than  either  of  the  corre- 
sponding ortho-  or  meta-compounds,  and  the  probability  is  that  of  two 
isomeric  bodies  which  are  of  different  colour  the  one  with  the  lower 
melting  point  will  have  a  colour  nearer  the  red  end  of  the  chromatic 
scale  than  the  one  with  the  higher  melting  point.  This  is  only  what 
we  should  a  priori  expect,  for  the  compound  with  the  lower  melting 
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point  is  nt  a  correspondingly  higher  temperature  than  the  other,  and 
according  to  (1)  the  higher  the  temperature  the  more  does  the  colour 
pass  towards  the  red  end.  (3)  A  comparison  of  the  nitrophenates  of 
metals  belonging  to  the  same  sub-group  shows  that  the  colour  passes 
towards  the  red  end  as  the  atomic  weight  of  the  metal  increases. 
This  accords  with  the  results  observed  by  one  of  the  authors  {Phil. 
Mag.,  1884  [5],  18,  130)  in  the  case  of  inorganic  salts.  (4)  When 
the  same  salt  occurs  in  both  the  anhydrous  and  hydrated  state,  the 
colour  passes  towards  the  red  end  as  the  quantity  of  water  of  crystal- 
lisation diminishes.  The  exceptional  behaviour  in  this  respect  of 
such  inorganic  salts  as  copper  sulphate  is  possibly  due  to  the  breaking 
down  of  the  crystals  on  dehydration,  which  of  itself  frequently  makes 
a  coloured  body  become  white  or  nearly  so.  (5)  As  regards  the  salts 
investigated,  the  para-compound  always  takes  up  a  larger  quantity  of 
water  of  crystallisation  than  the  corres2Donding  ortho-compound. 

Discussion. 

Dr.  Armstrong  remarked  that  the  facts  advanced  were  far  too  few 
to  justify  the  very  general  conclusions  arrived  at  by  the  authors  ;  all 
who  had  worked  with  the  nitrophenols  were  vfell  aware  that  the 
colour  changed  on  heating  in  the  manner  described;  and  there  was 
no  novelty  in  the  statement  that  the  paranitrophenates  crystallised 
with  the  larger  proportion  of  water.  Referring  to  the  suggested 
explanation  of  the  colourlessness  of  dehydrated  copper  sulphate,  he 
quoted  calcium  parachloi-odiorthonitrophenateas  one  of  the  exceptions 
to  which  such  an  explanation  did  not  apply :  this  compound  could  be 
obtained  either  in  yellow  anhydrous  crystals,  or  in  deep-orange 
hydrated  crystals. 

Mr.  Friswell  mentioned  magnesium  and  barium  platinocyanide  as 
instances  of  loss  of  colour  taking  place  without  loss  of  crystalline 
form  ;  the  hydrated  magnesium  compound  was  of  a  splendid  red  colour, 
but  when  gently  heated  it  became  lemon-yellow,  and  when  anhydrous 
it  was  white ;  if  care  were  taken,  the  dehydration  could  be  effected 
without  the  slightest  apparent  injury  to  the  crystals. 

Professor  Thorpe  said  that  he  and  Professor  Judd  had  recently 
had  occasion  to  examine  the  cyanides  referred  to,  and  he  thought 
that  in  reality  the  dehydrated  crystals  were  mere  pseudomorphs. 

Mr.  Warington  mentioned  having  succeeded  in  expelling  the 
ammonium  sulphate  from  ammonium  magnesium  sulphate  without 
changing  the  form  of  the  crystals. 

42.  "The  Identity  of  natural  and  artificial  Salicylic  Acid."  By 
W.  N.  Hartley,  F.R.S. 

In  order  to  determine  whether  natui-al  and  artificial  salicylic  acid 
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are  the  same  substances,  specimens  prepared  by  Kolbe's  process  and 
from  oil  of  winter-green  were  carefully  recrysfallised  and  examined 
by  means  of  the  spectrum.  They  were  found  to  give  identical  series 
of  photographs,  and  hence  the  same  curve. 

43.  "  Researches  on  the  relation  between  the  Molecular  Structure 
of  Carbon  compounds  and  their  Absorption-spectra.  (Part  VIII.)" 
By  W.  N.  Hartley,  F.R.S. 

Isomeric  Cresols,  Dihydroxyhenzenes  and  Hydroxyhenzoic  Acids. — The 
ultra-violet  spectra  of  the.se  substances  were  carefully  examined,  with 
the  object  of  ascertaining  how  far  they  are  alike  or  different  from 
each  other. 

The  oscUlation  frequencies  of  the  extreme  rays  transmitted  by 
1  mgrm. -molecule  of  the  four  series  of  substances,  including  xylenes 
previously  examined,  are  the  following:  — 


Xylenes. 

Cresols.  ■ 

DihydroxT- 
benzenes. 

HvclroxT-benzoic 
acids. 

Ortlio 

Meta 

3611 

3580 

1 
3433    ; 
3413     1 
3359 

3466 
3399 
3151 

3S59 
3080 

Para 

3537 

2986 

It  appears  from  this  table  that  the  law  which  determines  the  order 
of  greatest  absorption  is  not  the  same  in  the  sei-ies  of  isomeric  hydro- 
carbons as  in  the  series  of  cresols  and  dihydroxybenzenes.  In  the 
hydroxyhenzoic  acids  it  is  the  reverse  of  that  in  the  xylenes. 

The  curves  of  molecular  vibrations  afford  evidence  of  the  relative 
extent  to  which  energy  is  dissipated  during  the  foi"mation  of  the  mole- 
cules of  the  substances,  and  they  are  classified  according  to  the  indi- 
cations of  the  curves. 

44.  "  A  Definition  of  the  term  Atomic  "Weight  and  its  reference  to 
the  Periodic  Law."     By  W.  N.  Hartley,  F.R.S. 

The  atomic  weights  are  too  frequently  viewed  by  those  who  become 
familiar  with  them  in  the  capacity  of  teachers  or  as  students,  either  as 
proportional  weights,  as  combining  weights,  or  as  mere  numbers  with 
which  calculations  can  be  made  for  analytical  or  other  purposes.  That 
they  are  real  measures  of  the  quantify  of  matter  in  the  atoms  of  the 
elements  is  often  overlooked.  The  reason  of  this  is  due  to  the 
ambiguous  use  of  the  word  weight.  A  weight  is  a  measure  of  the 
attraction  between  the  earth  and  the  matter  weighed,  or  as  it  is  more 
familiarly  stated,  a   measure   of  the    eartli's  attraction  for   the  body 
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weighed.  The  common  method  of  determining  relative  quantities  of 
matter  is  by  weighing,  and  though  the  determination  of  the  weight  of 
a  body  does  not  actually  determine  its  mass,  yet  the  weight  of  a  sub- 
stance is  proportional  to  its  mass. 

A  so-called  atomic  weight  is  therefore  a  numerical  proportion. 
There  are  70  elements  and  70  atomic  weights,  and  these  represent 
70  different  quantities  of  matter  in  70  different  atoms ;  or  in  other 
words,  they  represent  matter  in  70  different  states  of  condensation. 

I  am  of  opinion  that  the  teaching  of  chemistry  is  very  much  facili- 
tated by  the  use  of  the  following  definition,  which  I  have  used  for 
some  years  past,  and  I  would  recommend  its  general  adoption  : — The 
atomic  weight  of  an  element  is  the  ratio  of  the  mass  of  its  atom  to  the 
mass  of  an  atom  of  hydrogen. 

The  term  atomic  weight  should  be  abolished  and  atomic  mass  sub- 
stituted. Similarly,  molecular  weight  should  be  defined  as  the  mass 
of  a  molecule  or  molecular  mass.  The  statement  that  the  moleculai' 
weight  of  a  compound  is  the  sum  of  the  weights  of  the  atoms  of  the 
elements  contained  in  it  becomes  simplified  thus  : — TJie  mass  of  a 
m^lecnle  is  the  sum  of  the  m/iss  of  its  constituent  parts. 

Whatever  remarks  are  applicable  to  the  inconveniences  arising  from 
the  term  atomic  weight,  they  may  be  emphasised  in  dealing  with 
the  Periodic  Law.  If  we  accept  it  as  correctly  stated,  thiis : — The 
properties  of  the  elements  are  a  periodic  function  of  their  atomic 
weights ;  then  the  ambigTious  use  of  the  word  weight,  and  the 
tendency  to  see  in  the  atomic  weights  only  a  series  of  numbers, 
obscures  the  true  meaning  of  the  law.  A  quotation  from  a  recently 
published  paper  of  great  interest  affords  evidence  that  an  important 
corollary  of  the  law  has  been  overlooked.  Thus  Professor  Roberts- 
Austen  refers  to  the  fact  that  "  Carnelley  has  given  strong  evidence  in 
favour  of  supplementing  the  law  as  follows  : — "  The  properties  of 
compounds  of  the  elements  are  a  periodic  function  of  the  atomic 
weights  of  their  constituent  elements.'  "  {Proc.  Boy.  Soc,  43,  425, 
1888.)  This  was  recognised  by  Mendelejeff ,  for  he  headed  the  columns 
in  his  table  of  the  atomic  weights  with  their  most  characteristic  oxygen 

TT  Al     IT  AT 
and  hydrogen  compounds,  such  as  MoO,  MO,  M0O3,    ^j^q  ,  ^r^^  ,  etc. 

Furthermore,  he  predicted  the  properties  of  the  various  hydrates, 
oxides  and  salts  of  scandium  with  most  remarkable  accuracy  w'hen 
he  described  those  of  eka-boron.  Inasmuch  as  the  properties  of 
compound  substances  depend  almost  entirely  upon  their  composition, 
and  that  both  the  chemical  and  physical  properties  of  the  elements 
are  a  periodic  function  of  their  so-called  atomic  weights,  it  follows 
that  the  periodical  relationship  must  influence  the  compounds  into 
which  the  atoms  enter.     During  the  last   six  years  I  have  made  a 
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practice  of  stating  the  periodic  law  in  a  much  more  concise  and  at  the 
same  time  comprehensive  manner,  thus: — Tlie  properties  of  the  atoms 
are  a  periodic  function  of  their  masses. 

Thus  the  chemical  and  physical  properties  of  both  elements  and 
compounds  are  directly  connected  with  the  quantity  of  matter  enter- 
ing into  them. 

In  any  graphic  repi'eseutation  of  the  periodic  law  the  fact  that  it 
is  upon  the  mass  of  the  atoms  that  their  properties  depend  should 
appear  prominently.  The  diagram  of  Dr.  G.  Johnstone  Stoney, 
F.R.S.,  used  to  illustrate  his  paper  on  the  "  Logarithmic  Law  of 
Chemistry,"  recently  read  before  the  Royal  Society,  has  on  this 
account  alone  a  pre-eminent  importance. 

The  elements  are  distributed  on  a  logarithmic  curve  of  the  second 
order,  their  masses  being  represented  by  volumes  which  are  propor- 
tional to  radii  by  which  the  curve  is  described  and  which  are  derived 
from  numbers  which  are  the  cube  roots  of  the  atomic  weights.  Its 
most  essential  feature  is  a  representation  of  the  ratios  of  the  masses 
of  the  atoms  of  other  elements  to  the  mass  of  the  atom  of  hydrogen, 
and  the  consequent  variation  in  chemical  and  physical  properties 
accords  with  the  positions  of  the  elements  upon  the  diagram. 


At  the  next  meeting  on  June  7th  tliere  Avill  be  a  ballot  for  the 
election  of  Fellows,  and  the  following  papers  will  be  read : — 

"The  Chemical  Action  of  some  Micro-organisms."  By  R.  War- 
ington,  F.R.S. 

"  The  Optical  and  Chemical  Properties  of  Caoutchouc."  By  J.  H. 
Gladstone,  F.R.S.,  and  W.  Hibbert. 


llAEKIiSON  ANl)  SONS,  PEINTERS  IN  OKDINAET  TO  HEK  MAJESTY,  ST,  MAETIN'S  LANE. 
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June  7th,  1888.     Mr.  W.  Crookes,  F.R.S.,  President,  in  tlie  Chair. 

Professor  Ferguson  and  Messrs.  John  Campbell  Fell  and  Thomas 
E.  Lindsey  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Walter  Bromley  Cooley,  5,  Dudley  Street,  Wolverhampton  ;  Archibald 
Carlyle  Mounsey  Ingram,  5,  Buchanan  Terrace,  Paisley ;  Walter  M. 
Gardner,  Brookfield  Terrace,  Headingly,  Leeds;  Frank  Pullinger, 
B.A.,  Alexander  Park,  Oldham ;  Clement  T.  Rhodes,  18,  Bute  Street, 
South  Kensington. 

The  following  were  elected  Fellows  of  the  Society : — Messrs. 
Joseph  Campbell,  John  Dunn,  William  Burns-Featherstone,  Albert 
L.  Guiterman,  James  C.  Hamilton,  James  Mair,  B.Sc,  John  James 
Morgan,  Edward  W.  A.  Augustine  jNIayhew,  Frederick  Ernest  Pollard 
Albert  John  Sach,  Mark  S.  Wade,  M.D. 

The  following  papers  were  read  : — 

45.  "  The   Chemical   action    of   some   Micro-organisms."      By  R. 
^arington. 

The  organisms  whose  action  has  been  studied  were  B.  subtilis  ;  two 
jacilli  isolated  from  soil ;  one  from  a  visible  growth  in  a  solution 
i^hich  had  nitrified;  a  micrococcus  isolated  from  anothe:-  c;ilture  in 
*"which  it  was  present  as  an  impurity  ;  18  organisms,  many  pathogenic 
received  from  Dr.  Klein,  F.R.S.,  and  one  fi"om  Dr.  W.  R.  Smith. 

1.  The  Hydrolysis  of  Urea. — The  ability  of  each  organism  to  render  a 

sterilised  25  per  cent,  solution  of  ui'ine  alkaline  was  tested.    In  every 

case  but  two  there  was  either  no  increase  of  alkalinity  in  one  week  at 

22°,  or  the  increase  w^as  so  slight  that  it  could  not  be  safely  concluded 

-that  ammonia  was  produced.      In  the  case  of  the  M.  urece  isolated  by 
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Dr.  Smith,  a  rather  considerable  increase  of  alkalinity  took  place.  A 
somewhat  smaller  but  very  distinct  increase  occurred  \\'ith  B. 
fiuorescens  non  liquescejis.  A  much  larger  increase  of  alkalinity  than 
in  either  of  these  instances  was  obtained  when  the  urine  was  seeded 
with  a  fragment  of  arable  soil. 

2.  Belmvioiir  in  Milk. — The  curdling  of  mUk  by  micro-organisms 
is  effected  either  by  the  production  of  lactic  acid,  or  apparently  by 
the  formation  of  a  rennet-like  ferment.  The  amount  of  lactic  acid 
requii-ed  to  curdle  milk  depends  on  the  temperature,  the  amount 
being  smaller  the  higher  the  temperature. 

Among-  the  organisms  examined  five  have  distinctly  acidified  milk, 
but  in  very  different  degrees.  Staphylococcus  cxndldus  produces  too 
little  aeid  to  cause  curdling,  even  when  the  milk,  after  acidification, 
is  placed  in  boiling  water.  The  bacillus  of  infantile  diarrhoea  and 
B.  termo  produce  a  greater  acidity,  curdling  milk  speedily  at  32°, 
but  fail  entirely  to  curdle  it  at  22°.  AL.  gelatinosus  curdles  milk 
speedily  at  22°,  and  even  at  10°  after  many  days.  The  two  organisms, 
B.  fiuorescens  liquescens  and  Koch's  cholera  spiinllum  curdle  milk 
readily  at  22°,  without  producing  any  appreciable  acidity ;  the 
latter  organism  will  indeed  curdle  milk  made  alkaline  with  sodium 
carbonate  without  destroying  the  alkalinity.  We  have  here,  appa- 
rently, a  typical  case  of  cui'dling  by  means  of  a  ferment.  Two  of  the 
acidifying  organisms  which  curdle  milk,  21.  gelatinosus  and  M.  urece, 
act  apparently  in  part  by  means  of  a  ferment,  as  the  acidity  produced 
by  them  when  the  milk  is  curdled  is  quite  insufficient  in  itself  to 
effect  curdling  at  the  temperature  of  the  experiment.  Soil  from  an 
arable  field  readily  curdles  milk,  even  at  10°,  but  without  producing 
at  the  time  an  appreciable  acidity ;  it  acts  plainly  by  a  ferment. 
During  the  action  of  soU  on  milk  much  gas  is  evolved,  even  at  10°. 
No  ga^s  was  observed  during  the  action  of  any  of  the  organisms 
examined,  save  in  an  experiment  with  the  bacillus  of  infantile 
diarrhoea  at  37°. 

Five  organisms,  B.  subtilis,  B.  anthracis,  B.  fioccus,  B.  toruli- 
formis,  and  Tinkler's  comma  are  active  peptonisers.  The  milk, 
after  a  few  days  at  22°,  becomes  clear  immediately  beneath  the  sur- 
face, and  this  clear  space  slowly  extends  till  the  whole  of  the  milk 
has  lost  its  opacity.  On  moving  the  tube  after  the  action  has 
begun,  it  is  found  that  the  opaque  portion  is  more  or  less  gelati- 
nised. The  clearing  of  the  milk  is  due  to  the  gradual  dissolution  of 
the  jelly.  The  clear  fluid  is  rich  in  peptone.  It  has  been  supposed 
that  the  liquefaction  of  gelatin  by  bacteria  is  due  to  the  production 
of  a  ferment.  The  whole  of  the  liquefying  bacteria  experimented  on 
show  evidence  of  the  formation  of  ferments  when  gi'own  in  milk. 
The  organisms  which  simply  acidify  do  not  liquefy.     Soil  peptonises 
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after  curdling,  the  curd  first  foi'med  slowl}'  redissolving.  A  small 
class  of  organisms,  B.  fluorescens  non  liquescens  and  the  bacillus  of 
septicaemia  (mouse  and  guinea  pig),  render  milk  after  a  time 
decidedly  alkaline,  and  the  milk  from  this  cause  loses  much  of  its 
opacity,  but  no  other  change  is  produced.  Several  organisms  grow 
freely  in  milk  without  altering  its  appearance  or  its  reaction  to  litmus- 
paper.  Cultivation  in  milk  is  an  excellent  method  of  distinguishing 
micro-oi'ganisms,  the  possible  results  being  very  varied,  especially 
when  the  effect  of  temperature  is  observed. 

3.  Reduction  of  Nitrates. — Nearly  the  whole  of  the  organisms 
examined  have  been  cultivated  both  in  broth  containing  nitre  and  in 
a  20  per  cent,  solution  of  urine  containing  nitre,  and  generally  at  two 
temperatures,  20 — 2o°  and  32 — 37°.  The  experiments  were  made  in 
half-filled  bottles  with  cotton- wool  stoppers.  The  amount  of  nitrate 
reduced  in  urine  was  always  small  and  varied  probably  on  account  of 
the  variable  composition  of  the  medium.  The  reduction  of  nitrate  in 
broth  was  frequently  both  rapid  and  very  considerable.  In  cases  in 
which  the  organisms  would  bear  a  high  temperature  the  reduction 
Avas  always  more  energetic  at  the  higher  than  at  the  lower  tempera- 
ture. The  organisms  which  appeared  to  possess  the  greatest  power  of 
reducing  nitrates  to  nitrites  were — 

B.  floccus,  B.  fluorescens  non  liquescens,  B.  of  swine  fever, 
M.  iirece,  M.  gelatinosus,  Staph,  candidus,  Staph,  luteus.  Next  to  these 
.stand  the  following,  which  also  reduce  nitrates  freely  : — B.  termo, 
B.  of  typhoid  fever,  B.  of  infantile  diarrhoea,  B.  of  cholera,  B.  of 
septiccemia,  B.  anthracls,  B.  Denicke's  comma,  Staph,  alhus  liquescens. 

Far  below  these  comes  B.  subtilis,  which  produces  no  nitrite  in  the 
urine  solution,  but  always  yields,  after  some  time,  a  trace  of  nitrite 
in  broth  at  the  lower  temperature,  and  a  much  more  marked  amount 
at  the  higher  temperature.  Streppococcus  scarlatince  yields  a  mere  ti'ace 
of  nitrite  in  broth  cultures. 

The  following  organisms  failed  entirely  to  effect  reduction  to 
nitrites : — B.  fluGrescens  liquescens,  B.  fondifonnis,  B.  stdpliureus, 
B.  Finkler's  comma,  B.  comma  noma,  M.  aureus. 

Most  of  the  non-reducing  organisms  were  also  cultivated  in  broth 
containing  nitre  covered  by  a  layer  of  paraffin  oil,  by  which  means 
the  access  of  oxygen  was  to  a  considei'able  extent  excluded.  In  no 
case  was  any  reduction  of  nitrates  observed. 

No  evolution  of  gas  was  noticed  in  any  of  the  above  cultivations. 
In  experiments  made  in  solutions  seeded  with  arable  soil,  air  beino- 
excluded,  the  reduction  of  nitrates  was  complete,  gas  being  evolved, 
neither  nitrate  nor  nitrite  i^emaining. 

4.  Oxidation  of  Ammonia  to  Nitrate. — Solutions  of  various  compo- 
sitions were  employed,  in  all  of  which  the  addition  of  a  little  soil  pro- 
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rated were  sown  in  one  or  other  of  the  solutions,  and  some  in 
sevei*al  different  solutions.  In  no  case  was  nitrification  certainly 
observed.  jMinute  traces  of  nitrate  were  in  some  instances  found, 
but  these  always  failed  to  increase.  The  author  now  proposes  to 
commence  a  systematic  study  of  the  organisms  contained  in  soil. 

Discussion. 

Dr.  Percy  Frankland  said  that  he  also  had  so  far  searched  in  vain 
for  the  nitrifying  organism  ;  but  he  could  not  agree  that  no  one  had 
been  successful.  Hera?us  had  succeeded  in  isolating  two  or  three 
organisms  which  were  stated  not  only  to  induce  the  formation  of 
nitrite  in  urine  solutions,  but  also  in  minei'al  solutions  containing 
ammonium  salts.  He  had,  however,  himself  shown  that  Herjeus  was 
undoubtedly  wrong  in  attributing  nitrifying  powers  to  a  number  of 
organisms,  his  mistake  arising  from  his  igTiorance  of  the  fact  that 
nitric  acid  is  normally  present  in  urine.  The  efi'ects  of  organisms  in 
milk  had  been  very  fully  described  by  Hueppe,  who  had  shown  that 
coagulation  might  take  place  independently  of  the  presence  of  acid. 
He  was  not  satisfied  with  the  method  adopted  b}'  Mr.  Warington  for 
sterilising  milk — perhaps  the  most  difficult  of  all  fluids  to  sterilise ; 
sterilisation  might,  however,  be  eifected  by  heating  on  five  successive 
days  at  a  temperature  of  65 — 70° — and  it  had  long  been  known  that 
milk  so  treated  differed  from  steam-sterilised  milk.  Had  Mr.  Waring- 
ton repeated  the  experiments  sufficiently  often  to  be  sure  of  the 
results  being  constant  ?  micro-organisms  were  often  extremely  capri- 
cious in  their  chemical  action.  Thus,  under  certain  conditions, 
M.  prodigiosus  entirely  changed  its  character — ^becoming  colourless, 
but  the  colourless  form  would  regain  the  pigment-producing  power 
on  changing  the  cultivating  medium. 

Mr.  Warixgtox  in  reply  said  that  he  was  under  the  impression  that 
HerjBus  had  found  nitrification  to  take  place  only  in  those  cases  in 
which  soil  was  introduced  into  the  experimental  fluids.  The  results 
he  had  obtained  when  using  milk  were  perfectly  constant,  and  he  had 
met  with  no  failures  in  sterilising  ;  this  probably  was  attributable  to 
the  fact  that  he  had  used  fresh  country  milk  milked  directly  into 
sterilised  bottles.  He  had  observed  the  change  in  colour  of  M.  pro- 
digiosus, but  Dr.  Klein,  to  whom  he  submitted  his  cultures,  had  found 
that  the  forms  were  distinct,  and  that  only  white  organisms  could  be 
obtained  from  the  pure  white  form. 

46.  "The  optical  and  chemical  properties  of  Caoutchouc."  By  J. 
H.  Gladstone,  Ph.D.,  F.R.S.,  and  Walter  Hibbert,  F.I.C. 

This  is  an  extension  of  the  observations  on  caoutchouc  published  m 


73 

Dr.  Gladstone's  papei'  on  Essential  Oils  (Ghem.  Soc.  Trans.,  1886, 
609).  The  substance  experimented  on  was  obtained  from  the  best 
commercial  Para  rubber.  Many  attempts  were  made  to  separate  the 
two  supposed  modifications,  and  to  remove  an  oxidised  product.  The 
most  promising  method  seemed  to  be  to  dissolve  the  rubber  in  cold 
chloroform,  and  precipitate  partially  with  a  little  alcohol,  but  no  good 
separation  was  effected,  and  the  results  of  analysis  gave  usually  about 
3  per  cent,  of  oxygen.  One  small  specimen,  very  carefully  prepared 
and  dried,  contained  carbon  and  hydrogen  in  almost  exactly  the  pro- 
portions Cio :  Hi6,  with  only  0'5  per  cent,  deficiency. 

Optical  analyses  are  given  oE  17  preparations  dissolved  in  benzene. 
They  were  prepared  from  different  specimens  in  different  ways,  and 
variously  dried,  and  two  of  them  were  second  precipitates  from  chlo- 
roform or  ether  solutions.  The  refraction  and  dispersion  equivalents 
vary  considerably,  but  they  all  agree  in  showing  that  the  CioHig  must 
have  more  than  one  pair  of  carbon-atoms  doubly  linked.  All  the 
dispersion  equivalents,  and  11  of  the  refraction  equivalents  also 
exceed  what  theory  requires  for  two  pairs  of  carbon-atoms  so  com- 
bined, namely,  refraction  equivalent,  75*2,  and  dispersion  equivalent, 
4'8.  They  fall  short  of  what  would  be  required  by  three  pairs,  at 
any  rate  in  the  case  of  refraction  (theory,  refraction  equivalent,  77*4, 
and  dispersion  equivalent,  5'6),  but  the  presence  of  a  little  oxygen 
in  the  substance  examined  would  reduce  the  refraction  and  dispersion 
considerably.  The  observations  on  the  best  specimen  already 
described  give  the  highest  figures,  the  mean  of  which  are,  refraction 
equivalent,  77"23,  and  dispersion  equivalent,  5*50.  There  is  little 
doubt,  therefore,  that  the  main  constituent  of  caoutchouc  is  a  com- 
pound which  has  three  pairs  of  carbon-atoms  doubly  linked.  If  this 
be  the  case,  the  molecular  formula  cannot  be  CsHs,  like  isoprene,  or 
C15H24,  like  cedrene,  as  these  would  give  respectively  one  ^and  a-half 
and  four  and  a-half  pairs  of  carbon-atoms,  united  by  double  linking. 
It  cannot  contain  the  hexagonal  ring,  but  must  be  expressed  graphically 
by  a  chain  formula.  This  may  account  for  the  wide  difference  of  pro- 
perties between  caoutchouc  and  the  various  essential  oils. 

The  action  of  the  halogens  on  caoutchouc  dissolved  in  chloro- 
form was  examined.  Chlorine  gave  rise  to  a  substance  which  could 
be  obtained  in  yellow  scales,  the  best  preparation  giving  figures  which 
seem  to  point  to  CioHuClg.  Bromine  in  weak  solution  acts  upon 
caoutchouc  in  chloroform,  and  by  volumetric  methods  it  was  deter- 
mined that  136  grams  of  the  caoutchouc  used  combine  with  303  grams 
of  bromine  on  an  average,  which  indicates  CioHi6Br4  as  the  first  pro- 
duet,  of  the  action.  The  prolonged  action  of  bromine  causes  the  sepa- 
ration of  hydrogen  bromide,  and  the  formation  of  a  compound 
precipitable  by  ether  as  a  white  solid,  CloHisBrs.     It  seems  not  impro- 
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bable  that  this  is  formed  from  a  compound,  CloHieBrg,  by  the  elimina- 
tion of  HBr.     Iodine  has  no  action. 

The  action  of  heat  was  also  studied.  The  caoutchouc  hydrocarbon 
dissolved  in  toluene  remains  unchanged  optically  on  exposure  to  a 
temperature  of  200°. 

As  is  known,  the  various  oils  given  by  dry  distillation  contain 
carbon  and  hydrogen  in  the  same  proportions  as  the  original  caoutchouc, 
but  the  structural  re-arrangement  is  most  materially  modified,  as  indi- 
cated by  the  following  optical  constitutional  formulae  : — 

Caoutchouc   . .      wC6"C4Hi6,         Caoutchene   . .        C4"C6Hi6, 
Tsoprene     ....        C/'CH^,  Heveene    ....      iiCt'CaEL^. 

47.  "An  Apparatus  for  maintaining  a  constant  pressure  when  dis- 
tilling under  reduced  pi-essure."     By  W".  H.  Perkin,  F.R.S. 

The  essential  parts  of  the  apparatus  arc  a  barometer  tube  in  con- 
nection with  the  exhausted  apparatus,  and  a  valve  through  which  air 
is  admitted  when  by  the  action  of  the  pump  the  pressure  becomes 
reduced  below  the  prescribed  point.  A  copper  rod  armed  with  a 
platinum  point  passes  through  the  upper  end  of  the  barometer  tube 
and  can  be  adjusted  at  any  desired  height ;  so  soon  as  the  mercury 
rises  and  touches  the  point  of  the  rod,  an  electric  circuit  is  completed 
and  the  valve  is  raised  and  air  admitted.  The  valve  is  a  glass  sphere 
in  a  glass  seating,  the  sphere  being  suspended  from  the  armature  of 
an  electromagnet ;  the  sphere  has  a  weight  attached  to  it  which  causes 
it  at  once  to  fail  back  when  the  circuit  is  broken.  Even  under  a 
pressure  of  60  mm. — the  lowest  obtained  with  the  water-pump  used — 
the  apparatus  renders  it  possible  to  maintain  the  pressure  constant  to 
within  a  millimetre. 


At  the  next  meeting,  on  June  21st,  the  following  papers  will  be 
read :  — 

*'  Chlorofumaric  and  Chloromaleic  Acids."    By  W.  H.  Perkin,  F.R.S. 

'•Combustion  by  means  of  Chromic  Anhydride."  By  C.  P.  Cross 
and  E.  J.  Bevan. 

-The  Sulphonation  of  Metaxylene."     By  G.  T.  Moody,  D.Sc. 

'•  Researches  on  Naphthalene-derivatives."  By  Dr.  Armstrong  and 
W.  P.  Wynne. 

"  A  New  Method  for  the  preparation  of  mixed  Tertiary  Phosphines." 
By  J.  N.  ColUe. 
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June  21st,  1888.     Mr.  W.  Crookes,  F.R.S.,  President,  in  the  Chair. 

Messrs.  George  Embrey  and  Albei't  L.  Guitei-man,  Ph.D.,  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
John  Burke  Fairley,  2,  Sidney  Villas,  Lower  Eglinton  Road,  Shooter's 
Hill ;  A.  Alexander  Ramsay,  Auckland,  New  Zealand ;  C.  Heinrich 
Trinks,  117,  King  Henry's  Road,  N.W. 

The  following  were  elected  Fellows  of  the  Society: — Messrs. 
John  Alexander,  Charles  Bradshaw,  Lewis  Edmunds,  William 
Humphrey  Gibson,  Joseph  Henry  Maiden,  Henry  Alexander  Miers, 
M.A.,  Frank  Mousley,  James  H.  Rymer  Paterson,  George  Woodyatt 
Procter,  Herbei-t  W.  Seely. 

The  following  papers  were  read  : — 

48.  "  Chlorofumaric  and  Chloromaleic  Acids  and  their  MagTietic 
Rotatory  Powers."     By  W.  H.  Perkin,  Ph.D.,  F.R.S. 

The  author  has  further  studied  the  action  of  phosphorus  penta- 
chloride  on  tartaric  acid,  first  examined  by  Mr.  Duppa  and  himself  in 
1861.  The  main  product  is  the  chloride  of  chlorofumaric  acid,  not 
chloromaleic  chloride  as  was  formerly  supposed.  In  the  paper,  the 
properties  of  the  chloride  are  described,  and  also  those  of  the  acid 
and  of  its  acid  potassium,  ammonium  and  ethylic  salts.  On  treat- 
ment with  ammonia  the  ethylic  salt  is  first  converted  into  the  ethylic 
salt  of  chlorofumaramic  acid,  CO(NH2)'CH-CCl*C02Et,  a  substance 
already  described  by  Claus  and  Voeller  as  a  maleic  compound ;  on 
further  treatment  with  ammonia,  amidofumaramide  is  produced; 
this  crystallises  in  pale  yellow  needles,  and  decomposes  when  heated, 
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no  definite  fusing  point  being  observable.  Claus  and  Voeller  operating 
iu  the  same  manner  have,  however,  obtained  a  substance  which, 
although  of  the  same  composition,  crystallises  in  colourless  scales 
melting  at  122 ^ 

On  heating  a  mixture  of  chlorofumaric  acid  and  chlorofumaric 
chloride,  chloromaleic  anhydride  is  obtained :  this  substance  is  di- 
morphous, being  obtainable  in  hard  crystals  melting  at  S^'o",  and 
as  a  solid  which  melts  just  below  0°.  Chloromaleic  acid  and  a 
number  of  its  salts  are  fully  described  in  the  paper;  like  the  maleates 
the  chlororaaleates  yield  a  brown-red  coloration  with  ferric  salts, 
while  the  chlorofumarates  like  the  f umarates  afford  a  buff  precipitate 
with  ferric  salts.  The  magnetic  rotatory  powers  of  a  number  of  the 
compounds  described  are  recorded  in  the  paper. 

49.  "  Combustion  by  means  of  Chromic  Anhydride."  By  C.  F. 
Cross  and  E.  J.  Bevan. 

Ladenburg  in  1865  described  a  method  of  ultimate  analysis  of 
carbon  compounds,  consisting  in  heating  with  iodic  acid  and  sul- 
phuric acid  in  sealed  tubes;  the  oxidation  was  found  complete  for  a 
satisfactory  variety  of  substances,  and  the  experimental  numbers 
obtained  showed  the  process  to  be  available  as  a  laboratory  method  of 
estimating  carbon  and  hydrogen. 

The  authors  have  investigated  the  action  of  chromic  anhydride  in 
presence  of  sulphuric  acid  on  carbon  compounds.  Ladenburg  men- 
tions this  "  combustion  mixture,"  but  regards  it  as  unavailable  for 
quantitative  determinations  on  account  of  the  CrOs  decomposing  with 
evolution  of  oxygen.  This,  however,  is  shown  by  the  author's  experi- 
ments to  take  place  to  so  small  an  extent  under  the  conditions  as  to 
time  and  temperature  of  a  combustion  that  it  may  be  neglected. 

The  action  of  the  mixture  has  been  investigated  under  atmospheric 
pressure  in  vessels  connected  with  a  gas  collecting  and  measuring 
apparatus.  The  carbon  of  the  celluloses  and  carbohydrates  is  entirely 
converted  into  gaseous  products.  Some  typical  beuzenoid  compounds 
have  also  been  investigated,  and  the  results  indicate  that  complete 
oxidation  may  be  effected.  The  monobasic  acids  of  the  fatty  series 
on  the  other  hand  are  not  completely  resolved,  and  the  results  are 
consequently  variable.  Amide  and  imide  nitrogen  prevent  complete 
oxidation;  one  of  the  causes  pi'obably  being  that  urea  is  not  attacked 
by  the  mixture.  Compounds  containing  negative  radicles  such  as 
CI,  Br,  S  and  NOo  have  not  been  investigated. 

Discussion. 
Mr.  A.  H.  Allex  said  that  he  had  been  in  the  habit    for  years  of 
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nsing  chromic  anhydride  for  oxidising  carbon  in  steel,  but  he  had 
found  that  some  carbon  dioxide  was  always  evolved  when  pure 
sulphuric  acid  and  the  commercial  anhydi'ide  were  used;  he  therefore 
pi'cpared  the  solution  of  the  anhydride  from  fused  lead  chromate  and 
sulphuric  acid. 

50.  "  Metaxylenesulphonic  Acids."     By  G.  T.  Moody,  D.Sc. 

According  to  Jacobsen,  metaxylene  yields  two  sulphonic  acids ;  the 
1:3:4  modification  is  the  chief  product,  the  1:2:3  modification 
being  also  formed,  and  in  larger  quantity  when  the  temperature 
during  sulphonation  is  low.  The  primary  object  the  author  had  in 
view  was  to  ascertain  if  the  1:2:3  acid  was  convertible  by  isomeric 
change  into  the  isomeride,  the  investigation  being  one  of  a  series 
which  are  being  carried  on  in  the  Central  Institution  laboratory  for 
reasons  briefly  stated  by  Dr.  Armstrong  in  Abstract  No.  99,  1887. 

The  author  arrives  at  the  conclusion  that  the  contradictory  results 
obtained  by  Jacobsen,  Eemsen,  and  others  on  sulphonating  meta- 
xylene are  to  be  explained  by  the  fact  that  in  their  investigations 
they  did  not  use  a  pure  hydrocarbon.  Metaxylenesulphonic  acid, 
obtained  by  sulphonating  crude  metaxylene,  may  be  freed  from  para- 
xylenesulphonic  acid  and  other  impurities,  by  repeatedly  crystallising 
it  from  sulphuric  acid  diluted  with  one-third  its  weight  of  water  in 
the  manner  described  by  Jacobsen,  who,  however,  clearly  did  not 
carry  the  purification  far  enough.  The  pure  sodium  salt  differs 
greatly  from  the  description  of  it  given  by  Jacobsen  (Berichfe,  1878, 
17).  It  ci'ystallises  in  beautiful  tables  belonging  in  all  probability  to 
the  anorthic  system,  and  contains  one  molecule  of  water  of  crystal- 
lisation. When  hydrolysed  the  pure  sodium  salt  yields  a  hydrocarbon 
which  on  sulphonation  with  chlorosulphonic  or  sulphuric  acid  gives 
only  one  sulphonic  acid,  the  sulphonamide  prepared  from  which  melts 
at  137°. 

Jacobsen's  sulphonamide  melting  at  95—96°  is  not  a  derivative  of 
metaxylene  at  all,  but  a  mixture  containing  a  considerable  quantity  of 
paraxylenesulphonamide ;  the  solid  xylenol  obtained  from  it  by 
Jacobsen  being  identical  with  paraxylenol,  which  he  describes  in  the 
same  paper. 

Dibromometaxylenesniphonic  acid,  on  reduction  with  zinc-dust  and 
sodium  hydroxide,  yields  a  sulphonic  acid  the  barium  salt  of  which 
crystallises  in  large  prisms,  the  sulphochloride  in  prisms  melting  at 
39°,  and  the  sulphonamide  in  slender,  brittle  needles  melting  at  113°. 
Jacobsen  and  Weinberg  obtained  this  sulphonamide  in  an  impure 
condition  {Berichfe,  1878,  1534),  and  regarded  it  as  identical  with  that 
melting  at  95 — 96°  obtained  by  Jacobsen  on  sulphonating  "  meta- 
xylene "  with  sulphuric  acid. 
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If  the  sulphonic  acid  giving  the  sulphonamide  melting  at  113°  be 
heated  at  100°,  isomeric  change  readily  occurs,  and  the  acid  cor- 
responding to  the  amide  melting  at  137°  is  formed. 

The  author  proposes  to  closely  study  the  derivatives  of  the  acid 
yielding  the  amide  melting  at  113°. 

51.  "  The  Formation  of  Isomeric  Toluenesulphonic  Acids."  By 
Hugh  Gordon,  B.A. 

The  object  which  the  author  has  had  in  view  was  similar  to  that  by 
which  the  author  of  the  previous  communication  was  guided.  It  is 
well  known  that  when  toluene  is  sulphonated  at  low  temperatures  a 
laro^e  proportion  of  ortho-acid  is  obtained,  whereas  if  sulphonation  be 
effected  at  a  temperature  near  the  boiling  point  of  toluene  the  para- 
acid  is  the  almost  exclusive  product ;  it  is  obviously  important,  if 
possible,  to  determine  whether  or  no  the  para-acid  is  formed  from  the 
ortho-acid  by  simple  isomeric  change.  The  author  finds  that  tolnene- 
orthosulphonic  acid  (hydrated)  is  not  affected  by  heating  at  100°, 
but  by  somewhat  prolonged  heating  at  140 — 150°  it  is  converted  into 
the  para-acid ;  and  inasmuch  as  this  temperature  is  far  above  that  at 
which  toluene  boils,  it  appears  improbable  that  the  ortho-acid  becomes 
hvdrolysed  and  that  the  para-acid  is  formed  by  resulphonation  of  the 
toluene  at  a  high  temperature.  The  results  as  yet  obtained  are 
resrarded,  however,  as  incomplete,  an  extended  investigation  of  the 
behavioui'  of  the  various  sulphonic  acids  both  of  toluene  and  of 
toluene-derivatives  being  in  progress. 

52.  "A  New  Method  for  the  Preparation  of  Mixed  Tertiary  Phos- 
phines."     By  Norman  Collie,  Ph.D. 

The  author  has  already  called  attention  to  the  way  in  which  when 
heated  compound  phosphonium  chlorides  decompose  into  the  chlor- 
hydride  of  the  tertiaiy  phosphine  and  an  olefine.  He  has  since  used 
this  as  a  method  for  the  preparation  of  mixed  tertiary  phosphines. 
Triethylphosphine  has  been  united  with  methyl,  propyl,  amyl  and 
benzyl  chlorides  respectively ;  all  these  compound  phosphonium 
chlorides  when  heated  decompose  in  a  manner  similar  to  the  tetrethyl- 
phosphonium  chloride,  yielding  ethylene  and  chlorhydiides  of  the 
tertiary  phosphines. 

The  tertiary  phosphines  were  prepared  fi'om  the  chlorhydride  by 
the  action  of  caustic  soda.  In  this  manner  the  following  phosphines 
have  been  obtained  : — Methyldiethylphosphine,  dimethylethylphos- 
phine,  propyldiethyl phosphine,  amyldiethylphosphine,  benzyldiethyl- 
phosphine  and  dibenzylethylphosphine. 
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53.  "  Some  Intel-actions  of  the  Halogen  Hydrides."  By  G.  H. 
Bailey  and  G.  J.  Fowler. 

The  authors  have  found  that  when  phosphorus  pentoxide  is  exposed 
to  h3'drogen  chloride  gas  at  ordinary  temperatures,  large  quantities 
of  the  gas  are  taken  up  by  it,  amounting  to  nearly  a  quarter  of  a 
litre  per  gram  of  the  pentoxide,  the  gas  and  the  pentoxide  interacting 
chemically  :  2P2O5  +  3HC1  =  POCla  +  SHPOa- 

A  similar  interaction  occurs  with  hydrogen  bromide,  but  none  with 
hydrogen  iodide.  They  have  also  observed  that  though  hydrogen 
chloride  has  no  action  on  mercury,  yet  if  mixed  with  oxygen  it  readily 
attacks  the  mercury,  forming  an  oxychloride,  HgjOCla'HgO,  action 
taking  place  even  in  the  dark.  With  hydrogen  bromide  gas  and 
oxygen  the  interaction  is  more  rapid,  but  whereas  in  the  case  of  the 
chloride  the  whole  of  the  hydrogen  is  oxidised  to  water,  in  the  case 
of  the  bromide  a  large  proportion  remains  uncombined.  Hydrogen 
iodide  gas  forms  with  mercury  mercurous  iodide  or  mercuric  iodide, 
according  as  the  mercury  or  the  iodide  is  in  excess. 

54.  "  Remarks  on  the  Paper  of  Drs.  Japp  and  Klingemann  on  the 
Constitution  of  certain  so-called  Mixed  Azo-compounds."  By  Prof. 
Victor  Meyer. 

From  a  note  on  page  523  of  the  above-named  article  (Cliem.  Soc. 
Trans.,  1888),  I  see  that  Messrs.  Japp  and  Klingemann  regard  my 
"  Nachschrift,"  in  the  BericMe  (1888,  p.  18),  as  a  claim  of  priority  on 
my  part.  On  re-perusing  the  article  I  see  that  the  wording,  quite 
unintentionally  on  my  pai-t,  permits  of  such  a  reading.  I  therefore 
hasten  to  explain  that  the  results  there  referred  to  were  arrived  at  by 
Messrs.  Japp  and  Klingemann  and  myself  independently,  and  that 
without  doubt  they  obtained  theirs  ere  I  did  mine.  Nothing  is  further 
from  my  thoughts  than  the  desire  to  detract  from  the  merits  of  these 
workers,  especially  in  a  field  which  they  have  enlarged  by  such 
valuable  and  successful  inve.stio-ations. 


55.  "  The  Action  of  Potassium  on  Tetralkylamnionium  Iodides." 
By  C.  M.  Thompson  and  J.  T.  Cundall. 

According  to  Weyl,  if  potassium  in  solution  in  liquid  ammonia 
act  on  ammonium  chloride,  ammonium  is  produced  and  dissolves  in 
the  ammonia,  forming  a  blue  solution ;  this  statement  lacks  confirma- 
tion, and  has  even  been  contradicted.  In  the  hope  of  obtaining  more 
decisive  results,  the  authors  have  substituted  tetramethyl-  and  phenyl- 
trimethyl-ammonium  iodide  for  ammonium  chloi'ide,  but  unsuccess- 
fully.    The  greater  part  of  the  former  was  unchanged,  a  portion  only 

b  2 


80 

Ijeing  acted  on  by  the  potassium  giving  potassium  iodide,  ethane  and 
ti'inicthylamine  ;  from  the  latter,  potassium  iodide,  dimethylaniline 
and  trimethjlamine  were  obtained. 

56.  "  The  Solubility  of  Isomeric  Organic  Compounds  in  Relation  to 
their  Fusibility."  By  Thomas  Caruelley,  D.Sc,  and  Andrew  Thomson, 
D.Sc,  M.A.,  Uniyersity  College,  Dundee. 

Seven  years  ago  (Phil.  Mao.  [5],  13,  ISO)  one  of  the  authors 
showed  that  the  fusibility  and  solubility  of  isomeric  compounds  were 
very  closely  related  to  one  another,  so  that  of  two  or  more  isomeric 
bodies,  that  dissolves  the  most  easily  which  has  the  lowest  melting 
point  and  in  which  the  atomic  arrangement  is  the  least  symmetrical. 
At  that  time  the  investigation  had  included  only  a  comparatively 
small  number  (58)  of  compounds.  The  authors  have  now  extended 
the  investigation,  so  as  to  include  all  isomeric  sets  of  carbon  com- 
pounds whatever.  Their  data  have  been  obtained  partly  from  litera- 
ture and  partly  as  the  results  of  their  own  determinations.  The 
following  are  their  general  conclusions  : — 

(1.)  For  any  series  of  isomeric  carbon  compounds  the  order  of 
solubility  is  the  same  as  the  order  of  fusibility,  i.e.,  the  most  fusible 
compound  is  also  the  most  soluble.  This  mle  has  been  applied  in 
1778  cases  of  which  1755  accord  with  the  rule,  including  all  kinds 
of  isomers,  from  the  most  simple  to  the  most  complicated.  There  are 
only  23  exceptions,  and  a  large  proportion  of  these  is  of  a  very 
doubtful  character. 

(2.)  The  order  of  solubility  of  the  corresponding  salts  of  any  series 
of  isomeric  organic  acids  is  the  same  as  that  of  the  acids  themselves, 
i.e.,  the  salts  of  the  more  soluble  and  more  fnsible  acids  are  also  more 
easily  soluble  than  the  coi-responding  salts  of  the  less  soluble  and  less 
fusible  acids  :  and  if  fusible  more  easily  fusible,  but  the  melting 
points  of  most  oi'ganic  salts  cannot  be  determined  because  they  decom- 
pose before  fusion.  To  this  mle  there  are  five  exceptions  out  of 
143  cases  in  which  the  rule  can  be  applied,  and  as  regards  at  least 
three  of  these  it  is  very  doubtful  whether  they  are  real  exceptions. 

(3.)  The  order  of  solubility  of  two  or  more  isomeric  compounds  is 
independent  of  the  nature  of  the  solvent.  This  rule  can  be  applied 
in  no  less  than  66G  cases,  and  among  these  there  is  not  a  single 
exception.  The  truth  of  the  rule  has  also  been  proved  more 
particularly  in  the  case  of  meta-  and  para-nitraniline,  the  solubility 
of  each  of  which  in  13  different  solvents  has  been  carefully  deter- 
mined. 

(4.)  The  ratio  of  the  solubility  of  two  isomers  in  any  solvent  is 
constant,  and  is  independent  of  the  nature  of  the  solvent ;  this  has 
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been  proved  as  yet  only  in  the  case  of  the  meta-  and  para-uitranilines 
in  respect  of  13  different  and  very  varied  solvents. 

The  extremely  close  and  intimate  relation  of  solubility  to  fusibility, 
however,  is  proved  not  only  by  the  very  large  number  of  cases  of 
isomeric  compounds  which  the  authoi's  have  examined  (nearly  2000), 
but  also  by  the  relative  fusibility  and  solubility  of  the  various 
allotropic  modifications  of  the  same  element  {e.g.,  P,  S  (?),  Se),  and 
of  mixtures  of  organic  compounds  {e.g.,  solid  paraffins),  and  of 
inorganic  salts  {e.g.,  sodium  and  potassium  nitrates),  in  all  of  Avhich 
it  is  pointed  out  that  the  order  of  solubility  is  the  same  as  the  order 
of  fusibility,  and  tliat  this  order  is  independent  of  the  nature  of  the 
solvent. 

The  curve  of  the  solubility  of  mixtures  of  sodium  and  potassium 
nitrates  in  various  proportions  is  very  striking.  Starting  with  pure 
sodium  nitrate,  the  solubility  increases  and  the  curve  rapidly  falls  as 
he  percentage  of  NaXOa  diminishes  and  that  of  KNO3  increases, 
until  the  proportion  of  the  latter  amounts  to  about  20  per  cent.; 
the  solubility  then  remains  constant  and  the  curve  becomes  a 
horizontal  line  until  the  proportion  of  the  potassium  salt  reaches 
about  40  per  cent.,  after  which  the  solubility  diminishes  and  the 
curve  rajjidly  rises  until  pure  KNO3  is  reached.  The  curve  of 
fusibility  falls  rapidly  from  pure  ISTaXOy,  until  the  latter  amounts  to 
50  per  cent.,  after  w^hich  it  remains  constant  until  the  KXO3  equals 
60  per  cent.,  and  then  rises  rapidly  iintil  pure  KXO3  is  reached. 

57.  "  Xotes  on  some  Compounds  of  Chromium."  By  Sydney 
Lupton,  M.A. 

The  determination  of  the  atomic  weight  of  chromium  has  occupied 
the  attention  of  many  chemists,  but  from  a  variety  of  causes  the 
results  obtained  are  far  from  satisfactory.  In  some  cases  single 
experiments  are  relied  on,  and  in  others  proper  attention  has  not  been 
paid  to  the  solubility  of  silver  chloride  in  solutions  of  chromic  chlo- 
ride, the  great  difficulty  of  drying  chromic  sulphate  without  decom- 
position and  of  completely  decomposing  it  by  heat,  the  liability  of 
barium  chromate  to  carry  down  other  salts,  or  to  be  carried  down  by 
barium  sulphate.  Hence  the  true  atomic  weight  cannot  be  considered 
to  be  detennined  to  within  about  1  per  cent.  In  fact  Clarke,  placing 
apparently  great  reliance  on  a  single  experiment  of  Siewert's,  takes 
Cr  =  o2'01  ;  while  Meyer  and  Seitbert,  giving  greater  weight  to  the 
experiments  of  Berlin,  assume  Cr  =:  5245,  which  is  practically  the 
value  preferred  by  Fresenius. 

The  following  experiments  were  made  mth  the  object  of  suggesting 
a  method  for  the  determination  of  the  atomic  weight  of  chromium 
free  from  the  defects  inherent  in  all  the  methods  which  have  hithei-to 
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been  used.  Incidentally  a  few  old  results  have  been  either  confirmed 
or  rendered  doubtful. 

Potiissium  Bichromate. — The  density  of  this  salt  was  found  by 
Thomson  to  be  1'98,  which  is  copied  into  such  authorities  as  Wartz's 
Victionnaire  and  Biedcnnanns  Chemiker  Kalendar,  1884.  Karsten 
found  2*6 ;  Millers  Elements  gives  2"62 ;  Schroder  found  about  2*7. 
The  density  of  some  small  crystals  of  the  twice  recrystallised  salt  was 
determined  in  benzene,  the  air  being  removed  by  a  small  hand-pump; 
it  was  found  to  be  (i)  2"G9,  (ii)  267. 

Ammonium  Bichromate. — The  density  is  given  by  Clarke  as  2'15l. 
Thi'ee  experiments  in  benzene,  the  air  being  removed  by  a  small  pump, 
gave  (i)  2'16,  (ii)  2'IS,  (iii)  2'75,  and  one  in  chloix)form  (iv),  2"18. 

100  grams  of  water  dissolve — 

At    7*0°  about  23  grams  of  the  salt ;  at    60  about    82  grams. 

„  100       „      24                „  94  „      11.5      „ 

„  16-5       „      28                „  107  „     173      „ 
„  18-0       „      33 

The  solution  boils  at  107°  C. ;  it  density  is  1-12  at  10^  and  lloS 
at  IS"  C. 

The  finely  powdered  salt  is  easily  dried  at  110'  in  the  air-bath. 

Darby  states  (Jour.  Chem.  Soc,  i,  20)  that  ammonium  dichromate 
decomposes  suddenly  when  heated  to  200^.  A  small  quantity  of  the 
dry  powdered  salt  was  heated  in  a  thin  test-tube,  with  a  thermometer 
inside  placed  in  a  parafiin  bath.  Sudden  decomposition  took  place  at 
(i),  228°C.  ;  (ii),  230=C. 

Since  the  composition  of  the  salt  has  been  placed  beyond  doubt  by 
Siewert  (Jahresh.,  1862,  148),  the  ignition  of  ammonium  dichromate 
and  the  determination  of  the  chroruic  oxide  left  seems  in  theory  to 
afford  an  unexceptionable  method  of  determining  the  atomic  weight ; 
but  the  difficulty  of  avoiding  loss  of  oxide  by  the  sudden  rush  of  the 
gas  is  very  great.  Darby  nsed  tubes  plugged  with  cotton-wool, 
Richmond  and  Abel  tubes  plugged  with  asbestos,  and  I  have  tried 
mixiug  the  salt  with  a  large  excess  of  ignited  silica  without  success. 
Hence  it  seemed  advisable  to  reduce  the  salt  previous  to  ignition  to 
obtain  the  oxide.  The  reduction  with  hydrogen  dioxide  is  rather 
tedious,  and  it  is  somewhat  difficult  to  obtain  a  solution  of  the  dioxide 
which  leaves  no  residue  on  ignition.  A  solution  of  sulphur  dioxide 
was  therefore  used  as  the  reducing  agent.  0'1539  gi-am  of  ammonium 
dichromate  was  dissolved,  reduced  by  sulphur  dioxide,  evaporated, 
and  the  residue  heated  for  two  hours  at  200°,  when  the  residue 
weighed  0'3228  gram,  which  was  reduced  to  0'3218  gram  by  further 
heating  during  an  hour  and  a  half;  this  residue  nearly  corresponds  to 
the  formula  Cr2oS047H20.     After  long-continued  heating  over  a  good 
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argand,  the  residue  consisted  of  a  mixture  of  sulphate  and  oxide, 
which,  when  heated  over  a  bunsen  to  bright  redness  for  two  and 
a  half  hours,  gave  a  residue  weighing  0'1021  gram,  which  remained 
unchanged  after  heating  for  another  hour.  Hence,  one  part  of 
ammonium  dichromate  left  0"6634  part  of  residue,  the  formula 
of  which  would  be  about  CroSSOilSCrjOs,  instead  of  0'60  required  for 
CrjOa.  A  second  experiment  gave  similar  results,  and  even  prolonged 
ignition  over  a  gas  blowpipe  failed  to  produce  the  mass  to  oxide. 
This  difficulty  in  drying  chromic  sulphate,  and  in  decomposing  it  by 
heat,  explains  the  high  value  Cr  =  53'563  obtained  by  Moberg  by  the 
ignition  of  chromic  sulphate  and  of  ammonio-chromic  alum.  Reduc- 
tion with  (i)  hydrogen  oxalate,  (ii)  alcohol  and  hydrogen  nitrate, 
(iii)  alcohol  and  hydrogen  chloride  is  liable  to  occasion  loss  by 
spitting. 

2Iercurotis  Chromates. — These  salts  have  been  investigated  by 
Vauquelin,  Godon,  Gmelin,  Darby  and  Treese,  but  the  results  ob- 
tained are  not  very  concordant.  On  pouring  potassium  dichromate 
into  mercurous  nitrate  slightly  acidulated  with  nitric  acid,  a  heavy 
orange-red  precipitate  falls,  Gmelin  states  that  on  heating  this  salt, 
Godon  obtained  0*126  part,  and  he  himself  0'1232  part  of  oxide.  One 
part  of  Hg20"4Hg2Cr04  when  heated  would  leave  about  0'1232  part  of 
oxide.  According  to  Darby,  the  precipitate  is  of  the  composition 
HgoO'SHgaCrOi,  but  he  does  not  state  that  he  himself  analysed  it.  It 
is  slightly  soluble  in  water,  and  easily  soluble  in  hot  dilute  nitric  acid 
from  which  it  separates  on  cooling  as  the  normal  salt  Hg2Cr04. 
From  one  part  of  this  salt  Darby  obtained  by  ignition  (i)  0'1463, 
(ii)  0-1488,  (iii)  0-1479  part  of  chromic  acid.  WuHz'  Diet.,  1,  896, 
assigns  to  Godon  and  Gmelin's  salt  the  formula  Hg,,0Hg2Cr04,  and 
Treese  (Zeit.  f.  Ghemie  [2],  6,  30),  states  that  the  salt  thus  obtained 
is  normal  and  not  decomposed  by  water. 

l"/'234  gram  of  mercurous  chromate  obtained  from  Messrs.  Hopkin 
and  Williams  were  heated  over  a  bunsen  burner  until  a  dull  green 
residue  weighing  0'1943  gram  was  left.  The  ratio  is  1  :  0"1127,  and 
a  second  experiment,  in  which  a  slight  loss  occurred,  gave  1  :  O'lllS. 
This  corresponds  fairly  to  the  salt  Hg20-3Hg2Cr04  containing  a  little 
impurity  or  traces  of  mercurous  oxide. 

A  hot  solution  of  potassium  dichromate  was  poured  into  a  hot 
solution  of  mercurous  nitrate  slightly  acidulated  with  hydrogen 
nitrate.  The  fine  heavy  orange  precipitate  was  washed,  dried  on  the 
water-bath,  and  heated  at  120°  C.,  until  it  ceased  to  lose  weight.  Four 
experiments  on  the  ignition  of  this  salt  gave  the  ratios  : — 

(i.)   1  :  0-1523  (iii.)   1  :  0-1516 

(ii.)   1  :  0-1517  (iv.)   1  :  01510 
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This  powder  then  appears  to  be  normal  mercurous  chromatc  con- 
taining a  small  proportion  of  either  mercuric  chromatc  or  mercurous 
diehromatc.  A  quantity  of  it  was  boiled  for  some  time  with  dilute 
nitric  acid  and  the  undissolved  residue  -was  -washed  and  dried. 
1*5525  gi'am  left  on  ignition  0*2294  gram  of  oxide,  corresponding  to 
the  ratio  1  :  0'1477.  Hence  the  undissolved  residue  seems  to  be 
normal  mercurous  chromate,  HgoCr04. 

In  conclusion,  two  methods  for  the  determination  of  the  atomic 
"weight  of  chromium  seem  to  suggest  themselves  : — 

1st.  The  reduction  of  ammonium  dichroraate  at  a  low  temperature 
by  a  -weak  solution  of  hydrogen  oxalate,  or  of  some  similar  reducing 
agent,  and  the  determination  of  the  chromic  oxide  left  on  ignition. 

2nd.  The  ignition  of  normal  mercurous  chromatc  and  determination 
of  the  chi'omic  oxide. 

In  the  first  case  the  required  atomic  weights  are  ■n^ell  known,  but 
the  purification  of  the  dichromate  is  tedious,  and  the  reducing  agent 
causes  additional  chance  of  error.  In  the  second  case  the  chromate  is 
more  easily  purified,  but  the  results  will  be  affected  by  the  uncertainty 
still  attaching  to  the  atomic  weight  of  mercury. 

58.  "  The  Estimation  of  Alumina  and  Free  Sulphuric  Acid  in 
Alum  Cake  and  Sulphate  of  Alumina."     By  Rowland  Williams. 

The  author  recommends  Chancel's  method  of  estimating  alumina  by 
boiling  with  sodium  thiosulphate  (Watts'  Dictionary,  1,  155)  as  more 
accui'ate  and  expeditious  than  the  ammonia  process.  In  support  he 
quotes  tlie  following  results  : — 


"  Ammonia  " 
metliod. 

"  Thiosulphate" 
method. 

Theory. 

Ahims  (pure), 
Potasli  alum 

11-01 
11-50 

12-94 
12-34 
12-93 

12-95 
13-51 
13-33 
14-62 
15-11 
14-81 

10-76 
11-24 

12-66 
12  -21 
12-42 

12-75 
13-21 
13-12 
14-41 
15  01 
14-68 

10-81 

Anipionia,  nlnm    ,,.,,,,,, 

11-31 

Alum  Cakes, 
No.  1  sample    

No.  2       „         

No.  3       „         

Sulphates  of  Alumina. 
No.  I  sample 

No.  2       „        

No.  3       „        

No.  4 

No.  5 

No.  6       , 

85 

The  estimation  of  the  free  acid  in  alum  cake,  &c.,  is  best  effected  by 
the  following  process  : — 300  grains  of  the  sample  are  weighed  into  a 
stoppered  bottle,  and  1200  grains  measure  of  strong  alcohol  added, 
the  contents  of  the  bottle  being  frequently  shaken,  and  the  digestion 
allowed  to  proceed  all  night.  The  next  morning  the  alcohol  is  filtered 
off,  and  800  grains  measure  of  the  filtrate  (equal  to  200  grains  of  the 
sample)  titrated  with  decinoruial  caustic  soda.  Experiment  shows 
that  the  alcohol  does  not  extract  other  matters  besides  sulj)huric  acid 
which  are  liable  to  affect  the  result.  To  further  test  the  accuracy  of 
the  method,  ordinary  sulphate  of  alumina  was  freed  from  sulphuric 
acid  by  washing  with  alcohol,  and  known  amounts  of  acid  were  then 
added,  and  the  amount  estimated  by  the  process  described  ;  the  results 
were  as  follows  : — 


Percentages  of  Free  Sulphtiric  Acid. 


No.  1. 

Ko.  2. 

No.  3. 

No.  4. 

No.  5. 

Added   

0-73 
0-69 

1-22 
1-19 

0-98 
0-9G 

0-49 
0-44 

0-59 

Found   

0-54 
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Minerals  of  New  South  Wales.     By  A.  Liversidge,  London  1888 

From  the  Author. 

Argentiferous    Lead    Smelting    at    Leadville.       By    A.     Guyard. 
(Extract  from  U.S.  Geological  Survey,  Monograph  XII.) 

From  F.  D.  Emmons,  Esq. 

An   Elementary  Text-Book   of  Practical   Metallurgy.     By  A.   R. 
Gower.     London  1888.  From  the  Publishers. 

Nature's   Hygiene.     By  C.  T.  Kingzett.     Third  edition.     London 
1888. 

Manual  of   Practical   Assaying.     By    J.    Mitchell,    edited   by  W. 
Crookes.     6th  Edition,  London  1888.  From  the  Editor. 

Elementary  Text-Book  of  Practical  Metallurgy.     By  A.  R.  Gower, 
London  1888.  From  the  Author. 


II.  By  Purchase. 

I  tesori  sotterraiiei    dell'  Italia.     Per  G.  Jervis. 
Torino,  Pirenze  1873-1881. 


3  Tomi.     Roma, 


8() 

Abrisg  der  chemisclien  Technologie  mit  besondoror  Riicksicht  auf 
Statisrik  und  Preisverhiiltnisse.  Von  C.  Heinzerfcing.  Cassol  and 
Berlin  1888. 

Muspratt's  Cheraio  in  Anwendung  auf  Kunste  und  Goworbe,  frei 
bearbeitefc.  Von  F.  Stohmann  and  B.  Kerl.  Vierte  Auflage.  Erster 
Band.     Braunschweig  1888. 

A  Text-Book  of  Human  Physiology,  including  Histology  and 
Microscopical  Anatomy ;  Avith  special  reference  to  the  requirements 
of  Practical  Medicine.  By  L.  Landois.  Translated  from  the  fifth 
German  edition,  ■vvith  additions  by  W.  Stirling.  Two  vols.  London 
1886. 

The  Gas  Engineer's  Chemical  Manual.  By  J.  A.  Wanklyn.  Second 
edition.     London  1887. 

Jahrbuch  filr  Elektrotecbnik  fiir  das  Jahr  1887.  Herausgegeben 
von  G.  Krebs  and  C.  Grawinkel.     Heft  I.     Halle  a.  S.  1888. 

ISTotes  on  Qualitative  Analysis,  Concise  and  Explanatory.  By  H. 
J.  H.  Fenton.     Cambridge  1888. 

Factoren-Tabellen.     Von  J.  Dos  s.  e.  Silva.     Braunschweig  1887. 

Lavoisier,  1743-1794,  d'apres  sa  correspondance,  ses  manuscrits,  ses 
papiers  de  famille,  et  d'auti^es  documents  inedits.  Par  E.  Grimaux. 
Paris  1888. 

Asbestos,  its  Production  and  Use.     By  R.  H.  Jones.     London  1888. 

Applications  of  Dynamics  to  Physics  and  Chemistry.  By  J.  J. 
Thomson,  London  1888i 

Soaps  and  Candles.     Edited  by  J.  Cameron,  London  1888. 

La  constitution  des  alcaloides  vegetaux.  Par  A.  Pictet,  Paris 
1888. 

Die  Fabrikation  von  clilorsaurem  Kali  und  anderen  Chloraten.  Von 
K.  W.  Jurisch,  Berlin  1888. 


SAHBISON  AND  SONS,  PBINTBBS  IN  OHDINABT  TO  HEB  MAJESTT,  ST.  MABTIN'S    LANE. 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  57.  Session  1888-89. 


Titles  of   Papers  received  and  printed  in   Transactions  during  the 

recess. 

59.  "The    Vapour-density    of    Hydrofluoric    Acid."      By   T.    E. 
Thorpe,  F.R.S.,  and  F.  J.  Hambly.     (Preliminary  Notice.) 

60.  "  Thiophosphoryl  Fluoride."  By  T.  E.  Thorpe,  F.R.S.,  and  J 
W.  Rodger.     (Preliminary  Notice.) 

61.  "  The  Action  of  Bromine  on  Potassium  Ferricyanide."  By 
Edgar  J.  Reynolds. 

62.  "  Some  Amines  and  Amides  derived  from  the  Nitranilines."  By 
Raphael  Meldola,  F.R.S.,  and  E.  H.  R.  Salmon. 

63.  "  The  Rotatory  Power  of  Benzene-derivatives."  By  J.  Lew- 
kowitsch,  Ph.D. 

64.  "  The  Action  of  Chromium  Osychloride  on  Ortho-substituted 
Toluenes."     By  Charles  M.  Stuart,  M.A.,  and  W.  J.  EUiott. 

65.  "  The  Molecular  Weight  of  Iodine  in  its  Solutions."  By  Morris 
Loeb,  Ph.D. 

66.  "  The  Use  of  Aniline  as  an  Absorbent  of  Cyanogen  in  Gas 
Analysis."     By  Morris  Loeb,  Ph.D. 

67.  "  Two  new  Chlorides  of  Indium,  and  on  the  Yapour-densities 
)f  Indium,  Gallium,  Iron  and  Chromium  Chlorides."  By  L.  F.  Nilson 
md  Otto  Pettersson. 

68.  "  Some  Derivatives  of  Anthraquinone."  By  A.  G.  Perkin, 
^nd  W.  H.  Perkin,  Jun.,  Ph.D. 
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69.  "  The  Influence  of  Silicon  on  the  Properties  of  Iron  and  Steel." 
Part  II.  By  Thomas  Turner,  Assoc.  R.S.M.,  F.I.C. 

70.  "  The  Isonitrile  of  Phenjlhydrazine."  By  S.  Ruhemann,  Ph.D., 
and  W.  J.  Elliott. 

71.  "Researches  on  Silicon  Compounds  and  their  Derivatives. 
Part  III.  The  Action  of  Silicon  Tetrabromide  on  Allyl-  and  Phenyl- 
thiocarbamides.  Part  IV.  The  Action  of  Ethyl  Alcohol  on  the  Com- 
pound (HiX,CS)6SiBr4."     By  J.  Emerson  Reynolds,  M.D.,  F.R.S. 


November   1st,    1888.     Mr.  W.    Crookes,    F.R.S.,   President,  in  the 

Chair. 

Messrs.   James   Schleselman  and   Henry  A.  Miers  were  formally 
admitted  Fellows  of  the  Society. 

Certificates   were   read    for    the   first   time   in   favour  of   Messrs. 
Charles   M.    Adams,  29,  Mosley   Street,   !N'ewcastle-on.Tyne ;    Jobn 
Hope  Belcher,  B.A.,  Craigmount,  Edinburgh ;  Percy  Carter  Bell,  The 
Cliff,  Higher  Broughton,  Manchester ;  William  Berry,  Hampton  Park, 
Redland,  Bristol;  William  D.  Bohm,  51,  The  Avenue,  Acton;  Frank 
Bower,   37,    Lansdowne    Road,    Clapham    Road,    S.W. ;    James    E. 
Brunker,  Minore,  Saint  Kevin's  Park,  Rathmines,  Dublin  ;  George 
Alexander  Byrn,  Technical  College,  Sydney  ;  John  Morrow  Campbell, 
22,  Regent  Moray  Street,  Glasgow;  Yaughan  Cornish,  B.Sc,  High 
School,    ly^ewcastle-under-Lyme,    Staffs. ;    William    Douglas,  A.I.C., 
Diamond,    Demerara;    Aithur    G.    Everard,   North  Street,   Bishop's 
Stortford,   Herts ;    Henry  Forth,  1,  Beech  Avenue,  Sherwood  Rise, 
Nottingham;  Frederick  B.  Guthrie,  65,  Portland  Road,  Netting  Hill, 
W.  ;  John  Lawrence  Yan  Guy zel,  Indian  Medical  Service,  Madras; 
John  Hansfield,  Waterfoot,  near  Manchester;  Urban  Arthur  Jackson, 
2,    New   Bridge    Street,    Strangeways,  Manchester ;     Alfred   Battye 
Knaggs,    Ebor  Mount,  Huddersfield ;    Oscar  Lowman,   B.A.,  Ph.D., 
66,  West  8th  Street,  Cincinnati,  Ohio  ;   William  Marshall,  The  Baths, 
Saint  Andrews,  N.B. ;    George   Edward   Perry,   6,   Norwood  Yillas, 
Edgbaston,    Birmingham;     Hubert     Naylor     Bardsley   Richardson, 
Elmfield,     Knighton,    Leicester;     John     S.     Rigby,    Bagot     Street, 
Liverpool;    John    Sanderson,    57,    Belsize    Park    Gardens,    London, 
N.W. ;    Thomas  Oliver  Landolt,    Baron's    Court  Road,    West  Ken- 
sington ;     William    Jay     Schieffelin,     Areis     Strasse,    1,    Munich ; 
Arthur   Landaner    Stern,    Bass    &    Go's.    Old    Brewery,    Burton-on- 
Trent ;    William  Taylor,   Hong  Kong ;    Charles   Turner,  25,  Sidney 
Street,   Cambridge ;    J.    T.   Ainslie   Walker,  Hope  Cottage,  Winch- 
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burgh,  Linlitligowshu'e  ;  Edward  Dalrmyple  Walrond,  B.A.,  North. 
Eastern  County  School,  Barnard  Castle,  Durham ;  Frederick 
Walmesley  Warrick,  13G,  Southampton  Row,  W.C. ;  Edward  J.  Way, 
Transvaal  Gold  Exploration  Company,  Transvaal;  Eruest  William 
Whieldou,  42,  Worthingham  Road,  East  Dulwich ;  R.  W.  Woosnam, 
York  House,  Southend-on-Sea. 

The  following  papers  were  read  : — 

72.  "  The  Constitution  of  the  Terpenes  and  of  Benzene."  By 
WilHam  A.  Tilden,  D.Sc,  F.R.S. 

With  the  object  of  testing  farther  the  current  hypothesis  concerning 
the  constitution  of  the  tei'penes,  the  author  has  made  a  series  of 
quantitative  estimations  of  the  amount  of  paratoluic  acid  produced  by 
the  oxidation  of  several  of  the  terpenes  with  dilute  nitric  acid  in 
comparison  with  the  amount  of  the  same  product  formed  under  the 
same  condition  from  cymene  and  from  paraxylene.  The  following 
results  were  obtained  : — 

100  parts  by  weight  give  of  paratoluic  acid — 

Cymene  (from  turpentine) 80"1 

Cymene  (from  cumin  oil) 73"1 

Paraxylene  (Kahlbaum's) 77'2 

Australene  from  American  toi-pentine 1"2 

Terebenthene  from  French  turpentine 1"9 

Hesperidene  from  orange  oil O'O 

Dipentene  f rom  CioHi6'2HCl  obtained  from  terpin     27"6 

An  experiment  on  a  larger  scale  with  hesperidene  showed  that  the 
chief  product  of  its  oxidation  by  nitric  acid  is  oxalic  acid :  using 
chromic  acid  mixture,  Wright  and  Beckett  found  that  acetic  acid  was 
the  only  product. 

The  characteristic  properties  of  the  terpenes  as  a  class, — the  readi- 
ness with  which  they  polymerise  by  heat  or  contact  with  a  small 
quantity  of  sulphuric  acid,  the  eagerness  with  which  they  combine 
with  bromine,  with  hydracids,  and  in  some  cases  with  the  elements  of 
water,  and  the  nature  of  their  products  of  oxidation, — are  such  that 
they  differ  wholly  from  all  known  beiLzenoid  hydrocarbons. 

In  order  to  settle  the  limit  of  the  combining  capacity  of  the  chief 
terpenes  about  which  there  is  some  difference  of  statement  on  the 
part  of  different  authors,  the  amount  of  bromine  taken  up  by  the 
hydrocarbon  was  determined.  From  the  several  experiments  made 
in  each  case  the  followino-  numbers  were  deduced. 
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136  parts  or  1  mol.  proportion  of  the  hydrocarbon  combines  with 
the  following  quantities  of  bromine  : — 

Anstralene   313 

Terebenthene    307 

Hesperidene 322 

Dipentene  (terpilene) 297 

Calculated  for  Br^  160;  for  2 Br,  320. 

In  all  cases  the  hydrocarbon  nnites  vnth  4  atoms  of  bromine  and  no 
more.  Camphene  does  not  combine  mth  bromine  and  hence  must  be 
regarded  as  saturated  in  the  usual  sense. 

Since  tbe  terpenes  possess  at  most  four  units  of  available  combining 
capacity,  the  nucleus  of  6  carbon- atoms,  which  they  all  undoubtedly 
contain,  cannot  be  supposed  to  form  an  open  chain.  They  must 
be  united  into  a  closed  chain  containing  at  the  most  two  double 
bonds.  Hence  formulae  of  the  character  of  those  proposed  originally 
by  Oppenheim,  and  later  by  Groldschmidt  and  Zurrer,  by  Wallach  and 
Briihl  are  the  most  probable.  Such  formulae  represent  the  molecule 
as  constructed  upon  the  basis  of  a  ring  of  6  cai'bon-atoms  disposed  in 
the  manner  which  has  been  so  long  familiar  in  Kekule's  formula  for 
benzene.  But  since  the  terpenes  are  certainly  not  benzene-derivatives, 
Kekule's  formula  must  be  abandoned.  The  evidence  in  support  of 
this  conclusion  is  not  derived  solely  from  the  foregoing  considerations  ; 
which  standing  alone  would  probably  be  regarded  as  inconclusive. 
The  chief  objection  which  has  been  urged  against  Kekule's  formula  is 
based  upon  the  difference  in  the  nature  of  the  link  between  the 
carbons  which  stand  in  the  relative  positions  1  :  2  and  1  :  6. 
The  hypothesis  devised  by  Kekule  himself  to  meet  this  difficulty 
cannot  be  regarded  as  satisfactory.  Another  objection  to  the  symbol 
is  that  benzene  is  represented  as  containing  "  ethylenic  "  carbon,  for 
which  there  is  no  evidence  at  all ;  moreover  a  body  of  this  formula 
when  treated  with  nitric  acid  ought  to  yield  abundance  of  oxalic  acid  : 
this  the  terpenes  do,  but  the  benzenoid  hydrocarbons  do  not. 

The  characteristics  of  the  benzenoid  hydrocarbons  and  their 
derivatives  may  be  explained  by  the  formulae  proposed  by  Clans,  by 
Ladenburg,  and  by  Armstrong  and  von  Baeyer,  but  at  present  there 
is  not  sufficient  evidence  to  enable  us  to  decide  between  them. 

As  to  the  terpenes,  the  conclusions  derived  from  their  refraction 
equivalents  are  so  much  at  variance  with  the  chemical  behaviour  of 
many  members  of  the  group,  that  they  cannot  be  accepted  without 
considerable  qualification.  Such  other  physical  evidence  as  is 
deducible  from  the  work  of  Hartley,  and  of  Abney  and  Festing,  tells 
entirely  against  the  assumption  that  the  terpenes  are  derivatives  of 
benzene. 
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Disccssiox. 

Referring  to  Professor  Tilden's  statement  tliat  it  was  an  objection  to 
Kekule's  formula  that  benzene  did  not  yield  oxalic  acid  on  oxidation, 
Dr.  Japp  said  tliat  phenol,  he  believed,  gave  a  considerable  quantity  of 
the  acid  on  oxidation  with  alkaline  permanganate. 

Mr.  Gkoves  added  that  oxalic  acid  was  obtained  in  quantity  on 
oxidation  of  chloranilic  acid  ;  and  Dr.  Perkin'  remarked  that  he  had 
obtained  a  quantity  of  oxalic  acid  in  preparing  picric  acid  from 
phenol. 

Dr.  Peek]\  said  that  the  magnetic  rotatory  power  of  American 
turpentine  was  renaarkably  low,  which  was  a  probable  indication  of 
the  non-existence  of  a  Cs  nucleus. 

Dr.  Armstrong  expressed  the  opinion  that  the  evidence  at  disposal 
■was  entirely  insufficient  to  enable  us  to  determine  the  constitution  of 
the  terpenes  with  any  degree  of  probability.  He  could  not  accept 
Dr.  Tilden's  conclusion  that  camphene  was  saturated,  as  it  readily 
united  with  a  molecular  proportion  of  hydrogen  chloride.  With 
regard  to  the  constitution  of  benzene,  his  main  contention  was  that 
the  cross  connexion  of  carbon-atoms  exhibited  in  Claus's  and  similar 
formulae  was  inconceivable ;  he  believed  that  corresponding  cai'bon- 
atoms  could  exercise  an  influence  upon  each  other  although  uncon- 
nected except  indii'ectly. 

Professor  Tilden  said  that  his  chief  object  in  referring  to  the  con- 
stitution of  benzene  was  to  emphasise  his  opinion  that  whatever  the 
•  nature  of  the  combination  between  the  cai'bon-atoms,  it  did  not 
correspond  to  that  which  obtained  in  ethylene. 

73.  "  Some  new  compounds  of  Magnesia  with  the  Halogens :  a 
contribution  to  the  study  of  the  electrolysis  of  Magnesium  Chloride 
solution."     By  C.  F.  Cross  and  E.  J.  Bevan. 

Their  observations  on  the  electrolysis  of  magnesium  chloride  in 
aqueous  solution,  which  is  now  a  process  of  preparing  bleaching 
solutions  on  the  large  scale,  had  pi-eviously  made  the  authors  aware 
that  the  decomposition  was  attended  by  interactions  not  to  be  ex- 
plained on  the  view  commonly  held,  viz.,  that  the  ions  are  magiiesium 
and  chlorine,  which  by  secondary  interactions  give  rise  to  magnesia 
and  hypochlorous  acid. 

With  the  view  of  elucidating  the  actual  mechanism  of  the  electro- 
lysis the  authors  have  studied  in  the  first  instance  the  phenomena  at 
the  cathode.  The  white  substance  separated  under  the  condition  that 
the  solution  is  not  kept  in  circulation,  is  not  magnesia  (hydrate),  but 
a  chloroxygen-compound  of  magnesium,  in  which  the  ratio  of  CI  to 
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total  oxidising  power  expressed  as  CI  is  approximately  1  :  2.  It  may 
be  regarded,  therefore,  as  a  magnesium  hypochlorite.  It  is  worthy  of 
note  that  the  percentage  weight  of  "total  oxidising  CI"  lies  between 
30  and  35,  calculated  on  the  anhydrous  substance.  The  compounds 
described  were  analysed  in  the  freshl3^  prepared  and  hydrated  condi- 
tion. They  differ  from  the  normal  magnesium  hypochlorite  not  only 
in  being  insoluble,  but  also  in  point  of  their  stability. 

Simiha'  compounds  were  obtained  on  electrolysing  solutions  of 
magnesium  bromide  and  magnesium  iodide,  though  in  the  case  of  the 
latter  the  ratio — Total  oxidising  iodine  :  Iodine  as  silver  iodine — is 
considerably  less  than  2,  viz.,  approximately  6  :  5.  Nevertheless,  the 
compound  decomposes  ammonia  with  evolution  of  nitrogen,  and  is  in 
all  its  properties  rather  a  compound  than  a  mixture  of  iodine  with 
magnesia. 

The  authors  are  engaged  in  studying  the  phenomena  to  be  observed 
at  the  anode  during  the  electrolysis  in  question,  and  the  composition 
of  the  resulting  solution  in  regard  to  the  whole  of  the  chloroxygen- 
compounds,  of  which  there  appear  to  be  at  least  two. 

74.  "  The  Heat  of  Dissolution  of  various  substances  in  different 
liquids."     By  S.  U.  Pickering. 

The  author  has  explained  the  constancy  of  the  heat  of  neutralisa- 
tion of  acids  by  alkalis  on  the  view  that  the  affinity  of  the  radicles 
composing  the  salt  molecules  concerned  is  not  entirely  saturated  by 
their  combination,  and  that  the  residual  affinity  of  one  of  these 
radicles  becomes  in  each  case  entirely  saturated  by  the  solvent.  The 
heat  of  combination  of  the  atoms,  and  the  heat  of  dissolution  of  the 
molecules  which  they  form,  ai'e  thus  parts  of  the  same  operation,  and 
must,  therefore,  both  be  chemical  in  their  nature.  Dr.  Nicol  has  sug- 
gested the  possibility  of  the  heat  of  dissolution  of  the  molecules  of 
four  solids  showing  the  relation  expressed  by  MRiaq  —  M'Riaq  = 
MR'iaq  —  M'R'iaq,  which  would  render  the  above-mentioned  con- 
nexion between  the  heat  of  dissolution  and  formation  of  the  molecules 
unnecessary.  The  author  shows  that  if  Dr.  Nicol's  suggestion  held 
good  a  certain  relationship  would  obtain  between  the  heat  of  dissolu- 
tion of  two  pairs  of  salts  in  two  diffisrent  liquids.  To  investigate  this 
he  has  determined  the  heat  of  dissolution  of  the  nitrates  and  chlorides 
of  calcium  and  lithium  in  water  and  in  alcohol,  and  has  found  that 
they  give  results  showing  a  difference  of  4461  cal.  where,  according 
to  Dr.  Nicol's  view,  there  should  be  no  difference  at  all. 

Other  salts  were  also  examined  and  it  was  found  that  the  heat  of 
dissolution  in  alcohol  was  sometimes  greater  and  sometimes  less  than 
in  water. 
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According  to  the  author's  views  the  heat  of  dissolution  should  be 
the  same  whatever  the  solvent  were,  provided  (1)  that  the  residual 
affinity  of  one  only  of  the  radicles  constituting  the  dissolved  sub- 
stance be  saturated  by  the  solvent,  and  (2)  that  the  saturation  be 
effected  by  jree  affinity  of  the  solvent,  i.e.,  that  no  alteration  in  the 
force  with  which  the  molecules  or  atoms  of  the  solvent  are  united 
together  be  involved.  The  first  condition  is  ensured  by  taking  an 
elementary  substance  instead  of  a  salt ;  and  the  author  has  found  that 
the  heats  of  dissolution  of  iodine  and  bromine  in  various  liquids  give 
much  more  neai-ly  identical  results  than  salts  do,  and  vhat  with 
liquids  containing  no  oxygen  the  results  are  identical  within  experi- 
mental error.  Oxygenated  liquids  give  higher  results,  and  the 
presence  of  sulphur  as  a  constituent  element  of  the  solvent  has,  to  a 
certain  extent,  the  same  effect  as  oxygen.  If  the  second  as  well  as 
the  first  above-mentioned  conditions  could  be  secured,  the  results 
would  probably  be  in  all  cases  identical  ? 

Discussion. 

Professor  Ramsay  said  it  appeared  that  the  heats  of  dissolution  of 
iodine  in  various  media  might  be  arranged  in  two  well-defined  groups. 
Might  not  this  be  correlated  with  the  fact  that  iodine  dissolves  in 
certain  liquids  forming  a  brown  solution  and  in  others  forming  a 
violet  solution  ;  and  with  the  observation  recently  made  by  Loeb  that 
iodiue  existed  in  these  differently  coloured  solutions  in  different 
molecular  states. 

75.  "  The  Criteria  of  Plane  and  Axial  Symmetry."  By  Henry  E. 
Armstrong. 

Wislicenus,  in  his  now  widely  known  paper  on  the  space  arrange- 
ment of  the  atoms  in  carbon-compounds,  has  termed  compounds  of  the 

a.C.&  a.G.h 

form        II       axially  symmetric,  and  those  of   the  form       ||         plane 

b  .  C  .  a  a  .  C  .h 

symmetric.  In  allocating  these  formulte,  he  has  argued,  in  a  case  such 
as  is  afforded  by  the  two  tolane  dichlorides,  for  example,  that  the 
compound  of  higher  melting  point  (143°)  is  necessarily  the  plane 
symmetric  modification,  as  it  is  produced  on  chlorinating  tolane  : 

CeHj .  C        p,    CfiHs .  C  CI  _ 

CeHs .  C      ^     '  ~  CHa .  C  CI ' 

and  he  ui^ges  that  this  conclusion  derives  support  from  the  behaviour 
of  tolane  tetrachloride  on  reduction.  Of  the  three  possible  configura- 
tions which  this  compound  may  acquire,  viz.  : — 
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C  .  CeHs  CI  CI  C.  CJi,  CI  CI  C  C,,H"5  CI  CI 

C  .  CI  CfiHs  CI  C  .  CI  CI  CeH,  C  C0H5  CI  CI  ' 

he  regards  the  first  and  second  as  far  the  most  hkelj  to  exist, 
especially  at  low  temperatures ;  both  would  furnish,  on  withdrawal  of 
two  corresponding  chlorine-atoms,  the  same  axially  symmetric  tolaue 
dichloride,  and  it  is  therefore  to  be  supposed  that  the  modification 
formed  in  larger  quantity  on  reducing  the  tetrachloride  would  be  this 
modification.  According  to  the  recent  experiments  of  Blank  (Annalen, 
248,  1),  the  two  isomeric  dichlorides  are  obtained  nearly  in  the  pro- 
portion of  two  parts  of  that  of  lower  melting  point  (63°)  to  one  of 
that  of  higher  melting  point ;  and  the  axially  symmetric  structure  is 
therefore,  it  wonld  seem,  as  a  matter  of  course,  assigned  by  him  to  the 
compound  of  lower  melting  point. 

The  first  argument  is  only  valid  provided  that  at  the  moment  of 
change  no  isomeiic  change  supervenes,  and  must  be  accepted  with 
reserve — if  not  regarded  as  altogether  nntrustworthy — as  further 
study  of  the  changes  involved  in  the  production  of  isomeric  com- 
pounds appears  to  make  it  more  and  more  probable  that  the  final 
product  is  very  frequently  the  product  of  an  unperceived  isomeric 
change  (cf.  these  Proceedings,  1887,  Abstr.  Nos.  99—101  ;  1888, 
Abstr.  Nos.  50,  51). 

The  second  is  not  an  argument  based  on  clearly  ascertained  facts, 
but  derives  its  force  entirely  from  hypothetical  views  as  to  the 
relative  affinities  of  the  radicles  present  in  a  compound,  and  the  effect 
on  the  ultimate  configuration  which  these  affinities  would  have,  and  is 
especially  based  on  the  conventional  assumption  that  dissimilar  radicles 
would  tend  to  influence  and  attract  each  other  more  than  would 
similar  radicles.  But  it  is  to  be  remembered  that  we  have  little 
certain  knowledge  of  the  relative  aflB.nities  of  different  radicles, 
especially  of  similar  as  compared  with  those  of  dissimilar  radicles  ; 
indeed,  that  our  views  are  not  based  on  the  study  of  the  radicles 
themselves,  but  are  mere  inferences  from  the  apparent  behaviour  of 
thei'adicles  in  their  compounds.  Moreover  Thomsen's  observations  on 
the  heats  of  combustion  of  chlorine  compounds  may  be  held  to  some 
extent  to  favour  a  view  contrary  to  that  put  forward  by  Wislicenus 
(cf.  Phil  Mag.,  1887  [5],  23,  106). 

The  most  important  argument  averse  to  the  interpretation  given 
bv  Wislicenus,  however,  is  to  be  found  in  the  fact  that  in  cases  in 
which  the  constitution  may  fairly  be  regarded  as  established,  the 
relation  between  configuration  and  physical  properties  is  of  the  obverse 
order  to  that  indicated  by  Wislicenus.  Thus,  in  the  case  of  benzene 
di-derivatives,  the  symmetric  or  para- derivative  has  always  the 
hio-hest  melting  point ;  the  same  appears  to  be  true  of  the  symmetric 
tri-  and  tetra-derivatives;  and  in  the  case  of  naphthalene,  in  a  series 
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of   isomeric   di-derivatives,    the   axially    symmetric    modification    is 
always  that  of  highest  melting  point,  thus — 

CI  CI     CI  CI 

/\/\  ("^(^i  "^V^ 

\/\/  \./\/  \/\/ 

CI  CI 

M.  p.  107°.  M.  p.  83°.  M.  p.  68°. 

/V^  ni  Cl  / Y^  C^ 

M.  p.  114°. 

Again,  of  the  four  known  naphthalenedisulphonic  chlorides,  the 
axially  symmetric  a'a*'  modification  melts  at  183°,  the  dissymmetric 
ixj3  modification  at  128',  the  axially  symmetric  /3^^^'  modification  at 
226",  and  the  plane  symmetric  /S-ji'^'  modification  at  160°. 

Employing  the  argument  fi'om  analogy,  it  is  therefore  probable 
that  the  tolane  dichloride  melting  at  143°  is  the  axially  symmetric, 
and  that  melting  at  63°  the  plane  symmetric  modification,  and  also,  for 
example,  that  elaidic  acid — and  not  oleic  acid  as  Wislicenus  assumes 
— has  the  "  axial "  structure.  In  the  case  of  maleic  and  fumaric 
acids  the  argument  here  relied  on  would  support  the  conclusion 
already  arrived  at  by  Van't  Hoff  and  accepted  by  Wislicenus,  which, 
however,  is  based  not  on  geometric  considerations,  but  on  the  observed 
property  of  maleic  acid  to  form  an -anhydride. 

It  is  a  noteworthy  fact  that  the  majority  of  "  alloisomerides  " — to 
use  a  term  which  is  sufficiently  expressive  while  it  does  not  beg  the 
question  as  to  the  determining  cause  of  the  isomerism — are  com- 
pounds containing  unsaturated  carbon,  usually  in  association  with 
one  of  the  halogens  or  oxygen.  It  does  not  appear  that  this  circum- 
stance has  yet  been  taken  into  account,  or  that  the  extent  to  which 
the  peculiarities  manifested  by  the  negative  elements  are  concerned 
in  and  may  condition  the  isomerism  has  been  in  the  least  considered . 
The  symbolic  system  introduced  by  Van't  Hoff  and  adopted  by 
Wislicenus  tends  to  withdraw  attention  from  the  consideration  of  the 
possible  effect  of  the  peculiarities  referred  to,  inasmuch  as  a  "  double 
bond  "  is  represented  as  the  precise  equivalent  of  two,  and  a  treble 
bond  as  that  of  three  single  bonds;  which  all  observations  show  is  a 
misrepresentation  of  the  facts. 

76.  "Derivatives  of  Methylindole."  By  H.  G.  Colman,  Ph.D., 
B.Sc. 

By  the  action  of  sodium  hypobromite  solution  on  methylindole  or 
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rrietlijliudolecarboxylic  acid,  Fischer  and  Hess  (^Ber.,  22,  561) 
obtained  a  brominated  compound  which,  on  treatment  with  alkali, 
yielded  raethylpseudisatin. 

It  is  shown  that  the  brominated  substance  is  dibromomethyl- 
oxindole,  a  white  crystalline  substance  melting  with  decomposition  at 
204°. 

If  sodium  hypochlorite  be  substituted  for  sodium  hypobromite,  the 
corresponding  dichloromethyloxindole  is  obtained,  m.  p.  145 — 147°. 
Both  compounds  on  boiling  with  alkali,  or  better  with  water,  yield 
methylpseudisatin.  The  phenylhydrazone  and  oxime  of  th.e  latter  have 
been  prepared:  they  are  yellow,  crystalline  compounds  melting  at 
145—146°  and  180—183°  respectively. 

By  the  reduction  of  dibromethyloxindole  in  acid  solution,  mono- 
bromomethyloxindole  and  methyloxindole  are  successively  obtained. 
Both  are  white,  crystalline  compounds,  the  former  melting  at  132 — 
134°,  and  the  latter  at  86—88°. 

Methylpseudisatin,  on  reduction  in  acid  or  alkaline  solution,  yields 
raethyldioxindole  ;  this  crystallises  from  benzene  in  needles  or  prisms 
melting  at  149—151°. 

77.  "  Acetamide  and  Phenantkraquinone."  By  Arthur  T.  Mason, 
Ph.D.,  F.I.C. 

The  author  finds  that  when  oximide  is  heated  in  sealed  tubes  with 
glacial  acetic  acid  at  220 — 23u°  C,  acetamide  is  formed,  which, 
however,  on  recrystallisation  from  ether  or  benzene,  totally  loses  the 
peculiar  smell  of  mice  excrement  wliicii  has  hitherto  been  supposed 
to  be  its  principal  characteristic.  Ordinary  acetamide,  prepared  by 
the  distillation  of  ammonium  acetate,  also  becomes  odourless  by 
twice  rectifying  and  rejecting  the  first  portions  of  the  distillate. 

Acetamide,  when  heated  with,  phenantkraquinone  in  sealed  tubes 
at  220 — 23u°  C,  using  glacial  acetic  acid  as  solvent,  yields  diphen- 
anthi'apiazine,  an  indifferent  body,  having  a  melting  point  over  400°  C. 
and  belonging  to  the  "azine  "  group. 

78.  "  The  Action  of  Ethylenediamine  on  Succinic  Acid."  By 
Arthur  T.  Mason,  Ph.D.,  F.I.C. 

The  addition  compound,  C2H4(COOH).,-CoH4(XHo)2,  is  first  pro- 
dnced ;  it  crystallises  in  thick,  white  prisms  melting  at  181 — 182°; 
if  it  be  heated  above  this  temperature,  it  parts  with   water,  ethyl- 

enedisuccinimide,     pTT",p^>!N'*CH2*CH2'N<[ppv  Apr",  being  formed 

which  melts  at  250 — 251°,  and  distils  undecomposed  at  395°.  This 
compound  gives  the  pyrrole  reaction  on  distillation  with   zinc-dnflt 
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containing  hydroxide.  It  is  not  attacked  by  bromine  and  water  at 
120°,  but  at  180°  ethjlenediamine  brnmliYdride  is  formed.  Ethylene 
disTiccinamic  acid,  COOH-CoH.-CO-XH-C.Hi-XH-CO-CoHi-COOH,  is 
prepared  from  the  diimide  by  boiling  with  baryta-water;  the  acid 
crystallises  from  water  in  large,  colourless,  quadratic  plates  melting  at 
184 — 185°;  its  silver  salt  is  anhydrous;  the  calcium  salt  has  the 
formula  CloHuN.OsCa  +  SHo.O. 
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At  the  next  meeting  on  November  15th,  there  will  be  a  ballot  for 
the  election  of  Fellows,  and  the  following  papers  will  be  read  : — 

"  The  principles  of  Thermochemistry."     By  S.  U.  Pickering. 

"  Note  on  the  mixture  of  Propyl  alcohol  and  water."  By  Pro- 
fessors Ramsay  and  Young. 

"Note  on  the  action  of  Nitric  acid  on  Ammonium  chloride."  By 
Dr.  Matthews. 

"  Ethylic  cinnamyldiethacetate."     By  the  same. 

"  Piaziue-derivatives."     By  Dr.  Mason. 
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Kovember  loth,  1888.     Mr.   W.  Crookes,    F.R.S.,  President,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Carl  Duisberg,  Ph.D.,  Farbeufabriken,  vormals  Bajer  und  Co., 
Elberfeld  ;  Lionel  Remond  Lenox,  Ph.D.,  Lehigh  University,  South 
Bethlehem,  Pennsylvania ;  George  Lloyd,  25,  Kensington  Gardens, 
Balsall  Heath,  Birmingham  ;  James  Muir,  Staunton  Hai'old,  Brank- 
some  Park,  Bournemouth ;  Robert  Hodgson  Parker,  26,  Harford 
Street,  Norwich;  John  Percival,  B.A.,  58,  Harwood  Road,  Walham 
Green,  S.W. ;  Percy  Andrew  Ellis  Richards,' 44,  Sinclair  Road,  Ken- 
sington ;  Emanuel  Roberts,  Moratna,  Ceylon. 

The  following  were  duly  elected  Fellows  of  the  Society  : — Messrs. 
Walter  Bromley  Cooley,  John  Burke  Fairley,  Walter  M.  Gardner, 
Archibald  Carlyle  Mounsey  Ingram,  Fi-ank  Pullinger,  A.  Alexander 
Ramsay,  Clement  J.  Rhodes,  C.  Heinrich  Trinks. 

The  following  papers  were  read  : — 

79.  "  The  Principles  of  Thermochemistry."     By  S.  U.  Pickering. 

The  author  rejects  the  thermochemical  principles  enunciated  by 
Thomsen,  Naumann  and  Berthelot,  not  only  on  special  grounds,  but 
on  the  more  general  ground  that  they  depend  on  an  impossible  dis- 
tinction between  chemical  and  physical  actions.  A  satisfactory  ex- 
planation of  all  known  thermochemical  facts  is  derived  from  the 
recognition  of  the  laws  of  dissociation  and  the  hydrate  theory  of 
dissolution.  Every  act  of  combination  must  be  accompanied  by  the 
evolution  of  heat,  and  in  interactions  where  heat  is  absoi'bed  this  ab- 
sorption must  be  due  to  the  fact  that  one  or  more  of  the  agents  being 
partially  dissociated  at  the  temperature  of  the  interaction,  the  removal 
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oF  one  of  the  products  of  the  dissociation  necessitates  a  further  decom- 
position of  the  agent.  The  heat  evolved  must  also  be  a  direct  measure 
of  the  affinities  saturated,  and  of  two  possible  interactions  that  which 
evolves  more  heat  must  occur  to  the  exclusion  of  the  other. 

The  cases  of  endothermic  changes  which  present  difficulties  are 
those  iu  which  liquids  and  solids  are  concerned.  The  heat  absorbed 
when  many  solids  are  dissolved  in  liquids  cannot  be  explained  by  the 
fusion,  but  only  by  the  volatilisation  of  the  solid.  A  mass  of  water 
contains  some  fundamental  molecules  possessing  an  energy  of 
10,000  cal.  greater  than  the  average  molecular  aggregates  constituting 
the  mass.  These  can  therefore  combine  with  the  salt,  and  effect  its 
volatilisation  with  an  evolution  of  heat,  even  if  the  heat  of  volatilisa- 
tion be  nearly  10,000  cal.  ;  other  water  aggregates  then  dissociate  to 
supply  the  place  of  the  free  molecules  thus  removed  from  the  sphere 
of  action. 

From  theoretical  considerations  the  author  arrives  at  the  conclusion 
that  Berthollet's  theory  as  to  the  division  of  a  base  between  two  acids 
is  correct — that  two  acids  present  in  equivalent  proportions  should 
divide  the  base  equally  between  them  ;  that,  since  sulphuric  acid  acts 
as  a  monacid  in  this  respect,  H2SO4  should  be  compared  with  HCl 
and  not  with  2HC1 ;  and  that,  if  one  of  the  two  acids  form  a  dis- 
sociable salt,  it  would  take  none  or  veiy  nearly  none  of  the  base. 
The  facts  observed,  the  author  argues,  are  in  accordance  with  the.se 
conclusions,  and  are  entirely  opposed  to  the  existence  of  the  so-called 
"avidity  "  or  "affinity"  constants  advocated  by  Ostwald  and  others. 

The  reason  why  sulphuric  acid  acts  as  a  monacid  in  this  respect, 
or,  in  other  words,  why  H2SO4  and  K2SO4  interact  to  form  2HKSO4 
in  spite  of  the  absoi'ption  of  heat  accompanying  the  action,  is  that 
lower  hydrates  (especially  of  the  acid)  are  present,  and  that  with 
these  lower  hydrates  the  interaction  is  exothermic,  and,  therefore, 
necessarily  occurs,  the  absorption  of  heat  noticed  being  due  to  the 
dissociation  of  the  higher  hydrates  to  supply  the  place  of  the  lower 
ones  thus  removed  from  the  sphere  of  action. 

Discussion. 

Professor  Ramsay  said  that  it  was  merely  a  matter  of  nomenclature 
to  distinguish  physical  attraction,  in  which  each  molecule  present 
attracted  every  other  molecule  according  to  some  law  comparable  with 
the  law  of  gravitation,  from  chemical  attraction,  in  which  selective 
attraction  is  exercised  ;  but  that  he  preferred  to  draw  the  distinction, 
where  possible,  in  order  to  save  confusion,  though  it  might  be  difficult 
in  some  cases  to  do  so.  He  did  not  believe  in  the  universal  presence 
of  complex  molecules  in   liquids  and  solids :  nor  did  he  exclude  the 
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existence  of  such  ;  the  researches  of  Professor  Young  and  himself,  he 
thought,  conclusively  established  the  absence  of  a  complex  molecular 
structure  in  such  liquids  as  ethyl  alcohol  and  ether ;  while  on  the 
other  hand  Henry's  arguments  testified  to  the  complexity  of  the 
molecules  of  certain  oxides  such  as  silica.  And  with  regard  to  water, 
which  specially  formed  the  subject  of  Mr.  Pickering's  remarks,  while 
the  vapour-density  pointed  to  molecular  simplicity,  other  arguments 
drawn  from  its  behaviour  when  examined  by  Raoult's  method  were 
in  favoru*  of  moderate  molecular  complexity. 

Dr.  Armstrong  said  that  he  agreed  with  Mr.  Pickering,  and  thought 
that  it  would  be  necessary  in  the  future  to  attach  a  far  wider  signifi- 
cance to  the  term  chemical  action,  and  to  greatly  restrict  the  use  of 
the  term  physical  action — that,  in  fact,  very  many  so-called  physical 
changes  would  be  found  to  involve  a  change  in  molecular  composition 
or  configuration.  It  was  conceivable  that  in  certain  cases  such  as 
Professor  Ramsay  had  mentioned  molecule  acted  upon  molecule 
chemically,  but  in  such  manner  that  the  molecular  aggregate  was  of 
the  dimensions  of  the  mass.  By  taking  into  account  the  action  of 
water,  Mr.  Pickering  had  advanced  what  appeared  to  be  a  rational 
explanation  of  many  facts  which  hitherto  had  appeared  paradoxical. 

Mr.  PiccEEiXG,  in  reply  to  Professor  Ramsay,  said  that  the  fact  that 
gaseous  water  was  of  normal  density  appeared  to  him  compatible  with 
the  existence  of  complex  water  molecules  :  probably  a  sudden  change 
attended  liquefaction  or  gasification.  This  argument  might  be  of 
general  application. 

80.  "Note  on  the  mixture  of  Propyl  Alcohol  and  Water."  By 
Professor  Ramsay,  F.R.S.,  and  Professor  Young. 

Chancel  has  called  attention  to  the  fact  that  a  mixture  of  propyl 
alcohol  and  water  in  the  proportions  CaHgO  :  H2O  distils  over  to  the 
last  drop  at  87'5^  (press.  =:  738  mm.).  Konowalow,  however, 
determined  the  vapour-pressure  of  mixtures  of  the  alcohol  and  water 
and  arrived  at  results  adverse  to  the  conclusion  that  a  definite  hydrate 
exists,  and  the  authors  are  of  similar  opinion.  They  found  that  the 
vapour-pressures  of  the  mixture  determined  by  the  statical  method 
were  uniformly  higher  than  those  determined  by  the  dynamical,  but 
the  difference  is  very  small  and  far  less  than  is  observed  with  most 
dissociating  substances,  the  behaviour  being  more  nearly  that  of  an 
imperfectly  purified  stable  substance.  The  results  of  vapour-density 
determinations  seemed  to  point  to  a  rise  of  density  with  fall  of  tem- 
perature and  increase  of  pressure,  but  it  was  afterwards  found  that 
the  greater  part  of  the  rise  was  due  to  condensation,  probably  of 
water,  on  the  side  of  the  tube.     A  percentage  contraction  of  1"85  was 
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observed  on  mixing  the  alcoliol  with  water  — 71 -iG  per  cent,  alcohol  to 
2So-i  per  cent,  water.  The  composition  of  the  mixtare  of  constant 
boiling  point  was  found  to  vary  with  the  px'essurc  under  which  it 
was  distilled. 

Discussion. 

Mr.  Howard  expressed  the  opinion  that  propyl  alcohol  and  water 
formed  a  definite  compound  until  vaporised ;  the  behaviour  of  the 
various  lower  alcohols  with  water,  and  the  fact  that  the  solubility  of 
amyl  alcohol  in  water  diminished  as  the  temperature  rose,  all  tended 
to  prove  that  the  alcohols  formed  hydrates. 

Professor  YocxG,  in  support  of  the  opinion  that  the  mixture  was 
not  a  hydrate,  recapitulated  the  arguments  which  he  and  Professor 
Ramsay  had  advanced  in  previous  papers  in  discussing  the  properties 
of  various  liquids  and  liquid  mixtures. 

81.  "  Xote  on  the  Action  of  Nitric  Acid  on  Ammonium  Chloride." 
By  F.  G.  Mathews,  Ph.D. 

The  principal  gaseous  product  of  the  action  of  nitric  acid  on 
ammonium  chloride  in  solution  is  nitrous  oxide,  and  not  nitrogen,  as 
has  been  previously  stated  ;  the  gas  is  mixed  with  small  quantities  of 
chlorine  and  oxychloride  of  nitrogen,  from  which  it  may  be  freed  by 
washing  with  sodium  hydroxide.  The  nitrogen  of  the  nitric  acid  as 
well  as  of  the  ammonium  chloride  is  concerned  in  the  formation  of 
the  nitrous  oxide.  The  interaction  is  of  general  application,  and  takes 
place  in  all  cases  in  which  a  solution  of  an  ammonium  salt  is  heated 
in  the  presence  of  nitric  acid  and  hydrogen  chloride. 

82.  "  Ethylic  Cinnamyldiethacetate."     By  F.  G.  Mathews,  Ph.D. 

A  simpler  method  of  preparing  ethylic  cinnamyldieihacetate  than 
has  been  previously  known  is  to  allow  a  mixture  in  molecular  propor- 
tions of  benzaldehyde  and  ethylic  diethacetoacetate  saturated  with 
hydrogen  chloride  to  stand  for  about  a  month  :  the  product  separates 
slowly  in  crystals  which  are  practically  pure  ethylic  cinnamyldiethace- 
tate. On  hydrolysis  with  barium  hydroxide,  cinnamic  and  diethacetic 
acids  are  produced,  small  quantities  of  a  ketone  only  being  formed. 
An  attempt  to  prepare  the  corresponding  monethyl-derivative  in  a 
similar  manner  failed.  On  trying  to  prepare  similar  derivatives  of 
ethylic  mono'  and  di-methacetoacetate,  no  products  could  be  isolated, 
the  action  appearing  to  be  more  complex  than  in  the  case  of  the 
corresponding  ethyl  compounds. 
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83.  "  The  isomeric  Sulplionic  acids  of  Betanaplathylamine."  By 
Arthur  G.  Green. 

It  is  known  that  on  snlphonating  betanaphthylamine  by  means  of 
ordinary  sulphuric  acid,  a  mixture  of  ex.-  and  7-acids  is  produced  at  low 
temperatures,  and  at  higher  temperatures  (160 — 170°)  a  mixture  of 
^  and  h :  according  to  the  formulae  usually  assumed  for  these  acids, 
the  first  pair  have  their  sulpho-groups  in  a-positions,  the  second  pair  in 
y3-positions  ;  and  their  formation  is  exactly  analogous  to  that  of  the 
a-  and  /3-sulphonic  acids  of  naphthalene.  According  to  Dahl,  the 
product  at  100°  consists  of  «-,  /3-  and  7-acids,  but  the  author  finds  that 
as  was  to  be  expected,  the  ^-acid  is  also  present.  The  four  acids  can 
be  readily  isolated  by  a  slight  modification  of  Dahl's  process.  The 
ammonium  salts  of  the  four  acids  were  found  to  differ  in  a  very 
characteristic  manner  :  that  of  the  /3-acid  is  less  soluble  than  the  three 
isomeric  salts,  and  by  means  of  this  salt,  the  /3-acid  was  obtained  in  a 
pure  state,  and  was  found  to  crystallise  in  prismatic  needles,  not  in 
nacreous  plates,  the  formation  of  which  is  shown  to  be  dependent  on  the 
presence  of  3-acid.  Although  betanaphthylamine  gives  four  isomeric 
acids  on  sulphonation,  only  two  sulpho-acids  are  supposed  to  be 
formed  by  snlphonating  betanaphthol ;  but  bearing  in  mind  the 
analogous  behaviour  of  hydroxy-  and  amido-compounds,  it  would 
appear  much  more  probable  that  four  acids  are  formed  in  the  latter 
case  also,  and  hence  a  search  was  made  for  the  6-sulphonic  acid  in  the 
product  of  sulphonation  of  betanaphthol  at  100°.  As  the  separation 
of  isomeric  betanaphtholsulphonic  acids  presents  great  difficulties,  the 
method  adopted  consisted  in  converting  the  sulphonation  product  into 
the  corresponding  betanaphthylaminesulphonic  acids  and  separating 
these.  By  this  means  it  was  proved  that  the  product  formed  at 
100""  is  a  mixture  of  the  /3-  and  c-isomers.  Hence  at  higher  tempera- 
tures at  any  rate  betanaphthol  behaves  on  sulphonation  like  beta- 
naphthylamine ;  whether  this  is  the  case  at  low  temperatures  also 
remains  to  be  seen. 

Discussion. 

Mr.  Wynne  asked  whether  Mr.  Green  had  ahy  evidence  in  favour 
of  the  formulae  Lhe  had  adopted  for  the  a  (Badische)  and  7  (Dahl) 
betanaphthylaminesulphonic  acids.  The  7-acid  was  more  usually 
represented  by  the  formula  KHo  :  SO3H  =:  2  :  1'.  With  regard  to 
the^a  or  Badische  acid,  it  was  to  be  noted  that  Cleve  had  assigned  the 
constitution^adopted^by  Mr.  Green  to  the  dichloronaphthalene  melting 
at  34°.;,^ that  Forsling  had  assigned  the  constitution  1  :  3  or  1  :  2  to 
the^dichloronaphthalene  melting  at  61"5,°  obtainable  from  the  Badische 
acids ;    and  that   Erdmann  and  Kirchhoff  had  obtained  a  dichloro- 
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naphthalene  melting^  at  015°  which  was  unquestionably  heteronucleal. 
At  present,  therefore,  Mr.  Green's  formula  for  the  betanaphthylamine- 
a-sulphonic  acid  could  not  be  accepted. 

Looking  at  the  variation  in  the  proportions  of  the  four  betanaph- 
thylaminesulphonic  acids  formed  on  sulphonating  at  different  tem- 
peratures, Mr.  Wynne  suggested  that  the  conversion  of  the  a-  and 
7-acid8  into  the  (3-  and  5- acids  at  160°  might  be  explained  by  suppos- 
ing that  in  the  presence  of  the  sulphuric  acid  the  a-acid  was  converted 
exclusively  into  the  /3-acid,  and  that  the  7-acid  underwent  a  similar 
change  into  the  ^-acid,  which  itself  at  higher  temperatures  (or  by 
a  prolonged  action  of  the  sulphuric  acid  at  160°)  would  undergo 
conversion  into  the  /3-acid.  Such  a  change,  though  perhaps  different 
in  its  course,  would  be  analogous  in  result  to  that  described  by 
Professor  Armstrong  and  himself  in  the  case  of  the  monosulphonic 
acids  of  the  /3-halogen-derivatives  of  naphthalene  having  a  constitution 
similar  to  that  of  the  Badische  acid. 

Dr.  Armstrong  referred  to  Emmert's  observation  that  the  beta- 
naphthol-asulphonic  acid  corresponding  to  betanaphthylamine- 
a-sulphonic  acid  is  convertible  into  a  dihydroxynaphthalene 
different  from  hydrobetanaphthaquinone,  as  incompatible  with  the 
conclusion  that  the  a-acid  was  the  1  :  2  compound  ;  moreover,  an 
acid  in  which  the  SO3H  and  OH  groups  were  in  the  relative  positions 
1  :  2  would  not,  he  thoaght,  be  capable  of  forming  azo-colours.  He 
then  pointed  out  that  the  conclusions  at  which  Mr.  Wynne  and  he 
had  arrived  concerning  the  constitution  of  the  dichloronaphthalene 
obtainable  from  the  Badische  acid  were  irreconcilable  with  Mr.  Green's 
formula  (cf.  the  following  Abstract). 

Mr.  Green,  in  reply,  defended  the  view  that  the  a-acid  was  the 
ortho-compound  mainly  on  the  ground  that  it  and  the  corresponding 
hydroxy-acid  differed  so  greatly  in  properties  from  their  isomers. 

84.  "  The  constitution  of  the  Dichloronaphthalenes,  especially  the 
a/3-compounds."     By  Henry  E.  Armstrong  and  W.  P.  Wynne. 

The  three  possible  xx-  and  the  two  possible  heteronucleal  ftft- 
dichloronaphthalenes  are  all  known,  and  not  only  are  they  known, 
but  there  can  be  little  doubt  that  the  formulae  now  ascribed  to  the 
several  modifications  (comp.  Abstracts  of  Proceedings,  1888,  p.  95) 
are  correct  expressions  of  their  constitution. 

The  object  of  the  present  note  is  to  point  out  that  the  four  possible 
a/3-dichloronaphthalenes  are  also  known,  and  to  draw  attention  to  the 
explanation  of  the  somewhat  discrepant  statements  on  record  relating 
to  the  so-called  ^-modification,  melting  at  about  61°.  This  was  first 
prepared  by  Cleve,  who  obtained  it  from  one  of  the  three  a-nitro-acids 
formed  on  nitrating  naphthalene-^-sulphonic  acid;   he  subsequently 
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obtained  a  dichloronaplithalene  having  the  same  melting  point  from  a 
second  of  these  three  acids,  but  left  it  an  open  question  whether  two 
isomers  of  the  same  melting  point  existed,  or  whether  an  isomeric 
change  took  place  on  treating  the  nitrosulphochloride  with  phos- 
phorus pentachloride.  Dichloronaplithalene  melting  at  about  61° 
has  since  been  prepared  (1)  by  Arnell  from  y8-chloronaphthalenesnl- 
phonic  acid;  (2)  by  Cleve  from  dichloralphanaphthylamine  ;  (3)  by 
Claus  from  betanaphthol-a-sulphonic  acid  (Bayer's  modification);  (4) 
by  Porsling  from  betanaphthylamine-«-sulphonic  acid  (the  Badische 
acid)  ;  (5)  by  Erdmann  and  Kii'chhofF  from  parachlorophenylparaconic 
acid.  Forsling  has  quite  recently  stated  (Berichte,  1888,  2802)  that 
the  modification  melting  at  about  61°  is  either  1  :  2  or  1  :  3  dichloro- 
naphthalene,  his  conclusion  being  doubtless  based  on  Cleve's  statement 
that  dichloralphanaphthylamine  yields  phthalic  acid  on  oxidation, 
and  is  therefore  to  be  regarded  as  homonucleal.  Now  the  authors  have 
found  {British  Association  Report,  1887,  p.  231)  that  two  distinct 
dichloronaphthalenes  have  been  regarded  as  one,  and  that  while  that 
from  dichloralphanaphthylamine  melts  at  61 '5°,  that  from  Arnell's 
(S-chlorouaphthalenesulphonic  acid  and  from  the  Badische  or  beta- 
naphthylamine-a-sulphonic  acid  melts  at  about  64°  ;  the  chloride  of  the 
acid  obtained  on  sulphonating  the  former  melts  at  about  148°,  the 
isomeric  sulphochloride  obtained  from  the  latter  melting  at  119°.  In 
support  of  Cleve's  statement  that  dichloralphanaphthylamine  is  a 
homonucleal  compound,  they  are  able  to  state  that  it  yields  the  same 
trichloronaphthalene  (m.  p.  92°)  as  dichloralphauaphthol,  an  un- 
doubted homonucleal  derivative.  The  dichloronaphthalene  melting  at 
61'5°  is,  therefore,  either  the  1  :  2  or  the  1 :  3  homonucleal  modification. 
That  melting  at  64°  must  be  regarded  as  the  1  :  2'  or  1  :  3'  hetero- 
nucleal  modification,  inasmuch  as  the  dichloronaphthalene  melting 
at  34°  discovered  by  Cleve  in  1887  is  also  a  homonucleal  compound. 

The  dichloronaphthalene  melting  at  34°  was  obtained  by  Cleve  from 
chlorobetanaphthylamine  and  from  chloi'obetanaphthol ;  it  may  also 
be  prepared  from  the  chloralphanaphthylamine  which  Cleve  obtained 
by  reducing  dichloralphanaphthylamine.  Cleve's  statement  that 
chlorobetanaphthylamine  is  a  homonucleal  compound,  since  it  yields 
phthalic  acid  on  oxidation,  is  confirmed  by  the  observation  that  a 
sulphonic  acid  may  be  prepared  from  chlorobetanaphthol,  which  is 
converted  on  treatment  with  bromine  into  a  bromhydroxyquiuone- 
sulphonate,  identical  with  that  which  maybe  obtained  from  Schaefer's 
betanaphtholsalphonic  acid,  in  which  the  bromine  is  undoubtedly 
present  in  the  quinone  nucleus. 

The  fourth  a/3  and  the  second  heteronucleal  dichloronaphthalene 
is  the  ^-modification,  melting  at  48°.  This  was  originally  obtained  by 
Cleve  from   one   of   the  three   a-nitro-derivatives   of  naphthalene-/3- 
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sulphonic  acid ;  it  has  since  been  prepared  by  Forsling  from  beta- 
naphthylamine-7-sulplionicacid  (Dahl's  modification), and  synthetically 
by  Erdmann  and  Kirchhoff.  The  authors  have  recently  obtained  it 
by  distilling  their  ?  /a-naphthalenedisulphonic  acid  (Abstracts  of 
Proceedings,  1886,  p.  231)  with  phosphorus  pentachloride ;  attention 
is  to  be  called  to  the  fact  that  this  had  previously  been  stated  to  be 
a  method  of  preparing  the  ^-modification,  melting  at  615°  {Brit. 
Assoc.  Report.,  1887,  p.  232)  ;  how  the  mistake  arose  they  are  unable 
to  explain,  but  a  mistake  was  undoubtedly  made,  as  a  portion  of  the 
original  specimen  of  the  sulphochloride,  melting  at  150°,  referred  to 
in  the  British  Association  Report,  gave  on  hydrolysis  1^-  and  not  9. 
dichloronaphthalene.  The  sulphochlorides  prepared  from  the  two 
dichloronaphthalenes  melting  at  about  48°  and  61°  respectively  have 
the  same  melting  point,  and  hence  the  mistake  was  overlooked  until 
recently,  when  a  large  quantity  of  disulphonic  acid  was  prepared  and 
converted  into  dichloronaphthalene. 

It  being  determined  that  the  two  modifications  melting  at  34^  and 
61*5°  ai'e  the  two  possible  homonucleal  a/3-dichloronaphthalenes,  it 
remains  only  to  ascertain  w^hich  is  the  1  :  2  and  which  is  the  1  :  3 
compound ;  the  authors  have  succeeded  in  solving  this  problem  some- 
what unexpectedly  by  studying  so-called  at-dichloronaphthalene,  m.  p. 
38°,  which  is  obtained  on  heating  naphthalene  tetrachloride  with 
alcoholic  potash.  On  sulphonating  this  compound,  two  isomeric  sul- 
phonic acids  are  formed,  the  chlorides  of  which  melt  at  133°  and  148°, 
but  as  these  are  the  melting  points  of  the  chlorides  formed  from  the 
acids  which  result  on  sulphonating  y8-dichloronaphthalene  (m.  p.  68°) 
and  ^-dichloronaphthalene  (m.  p.  61'5°)  respectively,  the  two  sulpho- 
chlorides from  a-dichloronaphthalene  were  hydrolysed ;  that  melting 
at  148°  gave  0-,  and  that  melting  at  133°  ^-dichloronaphthalene,  proving 
the  supposed  uniform  ^-dichloronaphthalene  to  be  a  mixture  of  6  and 
/3.  From  this  it  follows,  as  only  a  single  «/3  homonucleal  dichloro- 
naphthalene can  be  obtained  from  naphthalene  tetrachloride,  viz.,  the 
1  :  3  modification,  that  ^-dichloronaphthalene  melting  at  61 '5°  is  the 
1  :  3  derivative,  and  that  melting  at  34°  must  be  regarded  as  the  1  :  2 
derivative.  This  conclusion  is  supported  by  Widman's  observation 
{Bull.  Soc.  Chim.,  28,  506;  Ber.,  1882,  2160)  that  a-dichloronaphthalene 
yields  two  tetrachlorides — one  an  oil  yielding  7-tetrachloronaphthalene, 
the  second  a  crystalline  solid  melting  at  172°,  indistinguishable  from 
that  obtainable  from  ^-dichloronaphthalene.  It  is  also  confirmed  by 
the  obsei'vation  that  on  hydrolysing  the  dichloronaphthalenesulphonic 
acids  prepared  in  accordance  with  Widman's  directions  from  naph- 
thalene-a-  and  /3-sulphonic  chlorides,  ^-dichloronaphthalene,  melting 
at  61-5°,  is  obtained  from  the  a-acid,  and  /3 -dichloronaphthalene  from 
the  /3-acid. 
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At  present  the  data  are  not  sufficient  to  determine  whether  the 
heteronucleal  modification  melting  at  48°  is  the  1 :  3  and  that  melting 
at  64°  the  1 :  2  derivative,  or  vice  versa.  Erdmann  and  KirchhofE  have 
indeed  put  forward  the  view  that  »/-dichloronaphthalene  is  the  1  :  3 
modification,  but  their  method  cannot  be  regarded  as  trustworthy,  as 
the  origin  of  the  hydroxyl  in  their  naphthol  derivatives  cannot  be 
determined.  The  authors  anticipate  that  the  study  of  the  sulphonic 
acids  of  the  dichloi-onaphthalenes,  in  which  they  have  long  been 
engaged,  will  lead  to  results  which  will  permit  of  the  constitution  of 
isomerides  such  as  the  »/  and  the  isomeric  heteronucleal  «^-dichloro- 
naphthalenes  being  determined  beyond  question. 

85.  "  Piazine-derivatives."     By  Dr.  Arthur  T.  Mason. 

In  this  paper,  which  is  an  account  of  a  continuation  of  work 
described  in  the  Berichte,  20,  267,  the  author  adopts  Widman's 
nomenclature  (/.  pr.  Chem.,  38,  135):  the  "  Ketines  "  (V.Meyer), 
"  Pyrazines  "  (Wolff,  Mason),  "  Aldines  "  (V.  Meyer),  and  all  com- 
pounds containing  a  ring  of  four  carbon-atoms  and  two  nitrogen- 
atoms  in  para-position  are  now  termed  Paradiazines,  or  Piazmes. 

The  author  finds  that  the  condensation  product  obtained  from 
phenanthraquinone  and  ethylenediamine  is  not  a  dihydride  as  for- 
merly stated,  but  the  base  pheiiantkrapiazine. 

Diphenylpiazinedihydride,  prepared  from  benzil  and  ethylene- 
diamine,  which  is  very  unstable  towards  acids,  gives  on  distillation  a 
very  stable  base  (2,  8)  diphenylpiazine ;  this  crystallises  from  50 
per  cent,  alcohol  in  large  colourless  plates,  melting  at  118 — 119°; 
it  is  only  a  weak  base.  The  chloroplatinate,  Ci6Hi2N2,PtCl6,  forms 
long,  yellow,  prismatic  needles. 

By  the  action  of  sodium  on  a  solution  of  2,  3  diphenylpiazine  in 
amyl  alcohol,  two  hydrides  were  obtained  of  the  formula  CieHigNz. 
a  (2,  3)  Biphenylpiazineliexhydride  crystallises  from  light  petroleum 
in  long,  slender,  white  needles,  melting  at  122 — 123'',  and  possesses 
strong  basic  properties.  The  liydrocJdoi-ide,  CibHi8N2"2HC1,  forms 
long,  glistening,  white  needles,  melting  at  310°.  The  chluroplatinate, 
CieHigNaHaPtCle  +  IH3O,  forms  golden-yellow  prismatic  needles. 
The  nitroso-derivative,  CiellieNeOi,  crystallises  in  white  prismatic 
needles  melting  at  142 — 143°.  Methyl  iodide  gives  with  the 
a-hydride  the  hydriodide  of  (1,  4)  dimetlnjl  (2,  3)  diphenylpiazine 
tetrahydride,  C1BH00N2HI,  which  forms  long  colourless  needles ;  the 
base  of  this  salt  crystallises  from  hot  water  in  long  colourless  needles 
melting  at  263—264°;  the  chluroplatinate,  (Ci8H22N2)32HCl(PtCl4)2 
+  8H2O,  forms  yellow  prismatic  needles.  /3  (2,  3)  Piphenyl- 
piazinehexahydride,    which    is    found    in    the    mother-liquors    from 
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wbicli  the  a-compound  tas  separated,  together  with  a  third  basic 
hydride,  crystallises  from  50  per  cent,  alcohol  iu  long,  silky,  white 
needles,  which  on  drying  become  dull  white.  It  melts  at  108 — 109°, 
and  has  strong  basic  properties.  The  hydrochloride,  Ci6His,N22HCl, 
forms  colourless  prismatic  needles,  melting  at  295°.  The  chlorn- 
2)latinate,  Ci6HisN,-2HClPtCl4  +  2H3O,  forms  long  light  yellow 
needles.  On  oxidation  (2,  3)  diphenylpiazine  yields  a  phenylpiazine- 
carhoxylic  acid,  melting  at  about  202°,  which  yields  well -characterised 
salts. 

The  author,  in  conjunction  with  Mr.   L.  A.  Dryfoos,  is  extending 
the  research  to  the  a-diketones  of  the  fatty  series. 
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At  the  next  meeting,  on  December  6th,  there  will  be  a  ballot  for 
tlie  election  of  Fellows,  and  the  following  papers  will  be  read : — 

"  A  method  of  determining  Yapour-densities  applicable  at  all 
temperatures  and  pressures."     By  Dr.  W.  Bott. 

'•  Derivatives  and  some  new  Colouring  Matters  obtained  from 
a-Pvrocresol."     By  Dr.  "W.  Bott  and  J.  Bruce  Miller. 

"  The  action  of  Ammonia  on  Tungsten  Oxyclilorides."  By  Dr.  S. 
Rideal. 


HABBI30X  AMJ  SOKS,  PHlK'iKKS  IK  OBDINART  XO  UEB  MAJE8TT,  8T.  MABTI>  6    LA.NK. 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  59.  Session  1888-89. 


December  6tli,  1888.       Mr.  W.  Crookes,    F.R.S.,  President,    in  tlie 

Chair. 

Messrs.   Lewis  Edmunds,    J.   B.   Readman   and   J.    Cowper  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Charles  Lightfoot  Barnes,  The  Steps,  Bromsgrove,  Worcester; 
Albert  Cooper,  Grrimstone  Lawn,  Haven  Green,  Ealing ;  William 
Hepworth  Dixon,  Heatherdale,  Woodford  Green,  Essex ;  B.  S.  Gott, 
B.A.,  Wesley  College,  Sheffield;  Frederick  Charles  Garrett,  B.Sc, 
4,  Kempson  Road,  Walham  Green,  S.W. ;  Robert  J.  Gow,  Halebank 
Terrace,  Ditton,  Widnes  ;  Edward  Gudeman,  Ph.D.,  P.O.  Box  3001, 
New  York  City ;  Allan  Twistleton  Hall,  Inglebank,  Newlands,  Hull ; 
John  A.  Hall,  126,  Lloyd  Street,  Greenhays,  Manchester ;  Cecil 
Leigh,  c/o  A.  H.  Allen,  67,  Surrey  Street,  Sheffield  ;  Arthur  Lloyd 
MacLeroy,  M.A.,  12,  George  Street,  Bathwick  Hill,  Bath ;  Frank  K. 
Peace,  Monton  Grange,  Eccles,  near  Manchester;  Charles  W.  Priestley, 
B.Sc,  Abbey  House  School,  Tewkesbury;  John  Provis,  Poldice 
House,  North  Adelaide,  South  Australia ;  Edgar  Richards,  Office  of 
Internal  Revenue,  Washington,  D.C. ;  Siegfried  Ruhemann,  Ph.D., 
M.A.,  University,  Cambridge;  Walter  Venis,  Benares,  India. 

The  following  were  elected  Fellows  of  the  Society : — Messrs, 
Charles  M.  Adams,  John  Hope  Belcher,  B.A.,  William  Berry, 
William  Dunsmore  Bohm,  Frank  Bower,  James  Edward  Brunker, 
George  Alexander  Byi^n,  John  Moi'row  Campbell,  Yaughan  Cornish, 
B.Sc,  William  Douglas,  Arthur  George  Everard,  Henry  Forth, 
Frederick  Bickell  Guthrie,  John  Hansfield,  Urban  Arthur  Jackson, 
Alfred  Battye  Knapps,  Oscar  Lowman,  B.A.,  Ph.D.,  William 
Marshall,  George  Edward  Perry,  Hubert  N.  B.  Richardson,  John  S. 
Rigby,  John  Sanderson,  Thomas  Oliver  Sandolt,  William  Jay 
Schieffelin,  Arthur  Landauer  Stern,  William  Taylor,  Charles  Tamer, 
John  Laurence  Van-Geyzel,  I.  T.  Ainslie  Walker,  Edward  Dalrymple 
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Walrond,  B.A.,  Frederick  W.  Warrick,  Edward  J.  Way,  Ernest  W. 
Whieldon,  R.  W.  Woosnam. 

The  following  papers  were  read  : — 

86.  "A  Method  of  determining  Vaponr-density,  applicable  at  all 
Temperatures  and  Pressures."  By  William  Bott,  Ph.D.,  Berkeley 
Fellow  of  Owens  College. 

The  apparatus  consists  of  a  large  Victor  Meyer's  bulb,  carrying  a 
detachable  head-piece,  which  can  be  connected  with  the  air-pump. 
The  neck  of  the  bulb  communicates  with  a  mercury  pressure-gauge, 
which  again  is  connected  with  a  wide  measuring  tube  attached  to  an 
adjustable  mercury  reservoir.  The  experiment  is  conducted  as  fol- 
lows. The  substance  having  been  placed  in  the  head-piece  of  the 
vessel,  the  latter  is  heated  until  the  volume  has  become  constant. 
The  apparatus  is  then  exhausted  as  far  as  may  be  requisite,  and  the 
reservoir  so  adjusted  that  the  graduated  measuring  tube  is  filled  with 
mercury.  The  pressure  indicated  by  the  gauge  having  been  carefully 
noted,  the  substance  is  allowed  to  drop  into  the  hot  part  of  the  vessel, 
and  the  surplus  pressure  produced  by  its  evaporation  is  removed  by 
drawing  off  an  equivalent  volume  of  air  into  the  measuring  tube  until 
the  initial  pressure  in  the  gauge  has  been  restored.  From  the  volume 
of  gas  measui'ed  in  the  graduated  tube,  the  density  referred  to  hydro- 
gen is  obtained  by  the  formula — 

^  =  8484893^0+^0^670. 

S  =  weight  of  substance ;    V  =  volume  of   gas  in  measuring  tube ; 
P  =  pressure  of  gas  in  measuring  tube ;  t  =  temperature  of  gas. 

Discussion. 

Prof.  Ramsay,  remarking  on  a  statement  made  by  the  author  that 
he  proposed  to  make  use  of  the  apparatus  in  studying  the  influence 
of  pressure  on  dissociation,  said  that  recent  investigations  had  shown 
that  the  Victor  Meyer  form  of  apparatus  was  by  no  means  a  suitable 
one  for  the  study  of  such  problems ;  and  he  expressed  the  opinion 
that  for  this  reason  results,  such  as  those  recently  published  by 
Nilson  and  Pettersson  could  not  be  accepted  as  final. 

87,  "  Some  derivatives  and  new  colouring  matters  of  a-Pyro- 
cresole."     By  Wihiam  Bott,  Ph.D.,  and  J.  Bruce  Miller. 

Trichlor-x-pyrocresole,  CisHuClaO,  produced  by  direct  chlorination 
of  pyrocresole,  forms  fine,  silky  needles,  soluble  in  boiling  benzene 
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and  cMoroform,  insoluble  in  alcohol  and  ether;  it  melts  at  about 
225°. 

Dinitro-oc.pyrocresole  oxide,  Ci5Hio(N'02)202,  is  obtained  from  a-pyro- 
cresole  oxide  by  careful  nitration  in  the  cold  and  subsequent  treatment 
with  alcohol.  It  forms  yellowish-white  crystals,  sparingly  soluble  in 
acetic  acid  and  freely  in  hot  nitrobenzene  ;  it  melts  at  235°. 

Tetramido-a-pyrocresole  oxide,  Ci5H^(NH2)402,  is  obtained  by  reduc- 
tion in  acid  solutions  from  the  corresponding  tetranitro- derivative ;  it 
is  a  greenish-yellow  powder,  soluble  in  acids,  and  melts  above  300°. 

Diamido-ai-pyrocresole  oxide,  Ci5Hio(NH2)202,  prepai'ed  from  dinitro- 
a-pyrocresole  oxide,  resembles  the  tetranitro- derivative  in  its  proper, 
ties. 

Both  amido-compounds  can  be  diazotised,  and  the  diazo-salts  inter- 
act with  phenols  in  alkaline  solution.  Two  oxyazo-compounds  have 
thus  been  obtained  from  ^-naphthol,  representing  the  first  colouring 
matters  prepared  from  pyrocresole.  Both  interact  with  concentrated 
sulphuric  acid  in  a  characteristic  manner,  their  behaviour  resembl- 
ing that  of  safranine.  The  colouring  matters  in  the  pure  state  are 
dark  red  powders,  insoluble  in  water ;  they  can  be  converted  into 
soluble  sulphonic  acids  by  treatment  with  fuming  sulphm'ic  acid ;  the 
solutions  dye  silk  and  wool  a  fine  mai"oon  and  salmon  colour  respec- 
tively. 

By  the  action  of  ammonium  sulphide  on  tetranitro-a-pyrocresole 
oxide  in  alcoholic  solution,  a  I'ed  and  a  yellow  substance  have  been 
obtained,  which  are  evidently  azo- derivatives,  but  have  not  yet  been 
examined  more  closely.  The  yellow  substance  is  somewhat  soluble  in 
hot  water,  the  solutions  dyeing  silk  a  fine  yellow  shade. 

88.  "Berberine."    By  W.  H.  Perkin,  jun. 

Several  analyses  of  the  base  and  also  of  its  chlorhydride  showed 
that  these  substances  were  not  adapted  to  the  purpose  on  account  of 
their  containing  water  of  crystallisation  which  can  only  partially  be 
removed  by  dehydration  :  a  fact  which  has  been  previously  noticed 
by  other  chemists.  Bei-berine  appears  to  crystallise  with  5  to  5^ 
mol.  props,  of  water,  2  of  which  remain  when  the  substance  is  dried 
at  100°  till  constant.  Berberine  chlorhydride,  dried  over  sulphuric 
acid  in  a  vacuum  at  a  temperature  of  about  40°,  has  the  formula 
1  C2oHi;I^04HCl  +  2H2O.  The  chloroplatinate,  iodhydride  and 
j  nitrate,  however,  are  well  adapted  for  analytical  examination,  and 
jl  the  results  which  they  afford  agree  closely  with  those  required  on  the 
H      assumption  that  berberine  is  C2oHi7iSr04. 

When  oxidised  with  an  excess  of  potassium  permanganate  in 
slightly    alkaline   solution,    berberine   yields,    as   principal   product. 
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hemipinic  acid,  CioHjoOe,  as  Sclimidt  and  ScLilbach  {Arch.  Pliarm. 
[3],  164 — 170)  liave  already  sbown.  In  view  of  the  interesting 
results  lately  obtained  by  Goldschmiedt  in  his  examination  of  hemi- 
pinic and  metheniipinic  acids,  the  author  has  carefully  re-examined 
the  hemipinic  acid  from  berberine,  and  is  convinced  that  it  is 
identical  with  that  obtained  by  the  oxidation  of  narcotine.  The  acid 
from  berberine  contains  two  (OCH3)  gi'oups;  on  fusion  with  potash 
it  yields  protocatechuic  acid,  and  on  distilling  it  with  ethylamiue, 
hemipinethylimide,  melting  at  96°,  is  formed.  This  latter  substance 
possesses  all  the  properties  of  the  hemipinethylimide  obtained  by 
Liebermann  by  the  action  of  ethyl  iodide  on  the  potassium  salt  of 
hemipinimide  (from  narcotine),  and  thus  the  identity  of  the  two 
hemipinic  acids  from  berberine  and  narcotine  is  proved. 

Besides  hemipinic  acid,  small  quantities  of  at  least  two  other  acids 
are  formed  by  the  oxidation  of  berberine  ;  one  of  these  melts  at 
238 — 242°,  and  appears  to  be  identical  with  berberonic  acid  (or  carbo- 
cinchomeronic  acid  ?). 

If  berberine  is  carefully  oxidised  with  a  limited  quantity  of  per- 
manganate, a  namber  of  new  substances  are  formed,  three  of  which 
have  already  been  obtained  in  a  state  of  purity  :  a  new  acid, 
CooHiT^N'Og,  which  melts  at  143°,  and  two  neutral  substances, 
C20H17KO8  and  CaoHieNO;,  all  of  which  peld  pi'otocatechuic  acid 
(berberinic  acid  ?)  on  fusion  with  potash.  The  compound  C2oHnX08 
melts  at  236° ;  it  is  insoluble  in  cold  solutions  of  alkaline  carbonates, 
but  dissolves  in  potash,  ammonia,  &c.,  forming  well-defined  salts. 
The  silver  salt  appears  to  have  the  formula  CooHisXOgAga  +  4HoO. 

The  compound  C20H15XO7  (?)  melts  at  150°,  and  is  insoluble  in 
alkalis. 

When  heated  with  a  fuming  aqueous  solution  of  hydrogen  iodide, 
berberine  yields  methyl  iodide  and  a  phenolic  substance  which  from 
the  analysis  of  its  sulphate  appears  to  have  the  formula  CisHjaXOi, 
being  derived  from  berberine  by  the  displacement  of  two  methyl- 
groups.  Several  determinations  of  the  number  of  (OCH3)  groups  by 
Zeisel's  method  have  shown  that  there  are  two  such  gi'oups  present  in 
the  berberine  molecule. 

The  author  has  also  examined  berberinic  acid — one  of  the  acids 
ohtained  by  Hlasiwetz  and  Gilm  (Jahresbericht,  1864,  407),  by  fusing 
berberine  with  potash.  This  acid  is  decomposed  on  distillation  into 
carbon  dioxide  and  homopyrocatechol — a  decomposition  which  proves 
that  the  acid  must  be  looked  upon  as  a  carboxylic  acid  of  this  phenol. 

The  behaviour  of  berberine  towards  methyl  and  ethyl  iodides, 
benzylchloride,  &c.,  has  also  been  studied ;  it  appeai-s  in  opposition  to 
the  results  of  Hem-y  {Annalen,  115,  133),  that  the  alkaloid  does  not 
form  additive  compounds  with  these  substances. 


113 

89.  "  The  action  of  Ammonia  on  some  Tungsten  compounds."  Bj 
Dr.  S.  Rideal,  D.Sc. 

Wohler  in  1858  found  that  a  compound  containing  nitrogen, 
hydrogen  and  oxygen  was  obtained  by  the  action  of  ammonia  on 
heated  tungstic  oxide,  and  also  a  compound  containing  niti'ogen  and 
hydrogen  from  ammonia  and  tungsten  chloride ;  anah'ses  of  different 
specimens,  however,  gave  varying  results. 

According  to  the  author's  experiments,  ammonia  effects  the  removal 
of  a  part  only  of  the  oxygen  in  tungstic  oxide,  and  the  black  products 
vary  gi'eatly  in  composition,  the  average  of  many  analyses  agreeing 
best  with  the  formula  W5N5H3O5.  When  tungstic  oxide  is  heated 
with  ammonium  chloride,  a  similar  black  product  is  obtained.  The 
amount  of  tungsten  in  different  specimens  varies  between  83"9  and 
81  "0  per  cent.,  the  amount  of  nitrogen  being  less  than  in  the  com- 
pounds formed  by  means  of  ammonia ;  the  mean  composition  of  the 
products  in  this  case  may  be  represented  by  the  formula  WXa'WOs. 

Ammonia  acts  on  the  yellow  tungsten  oxydichloride  in  the  cold, 
forming  ammonium  chloride  and  a  dark-brown  product  which  con- 
tains no  nitrogen  and  appears  to  consist  of  the  dioxide  WOo ;  this 
interaction  is  similar  to  that  of  ammonia  and  chromyl  dichloride. 

Ammonia  also  acts  on  the  red  tungsten  oxytetrachloride,  forming 
a  black  compound ;  this  contained  889  per  cent,  of  tungsten,  but 
the  amount  of  material  was  insufficient  for  a  determination  of  the 
nitrogen.  It  seems  probable  that  the  product  is  the  same  as  that 
found  when  ammonia  acts  on  the  hexachloride  ;  i.e.,  the  nitride  W2N3. 

The  action  of  ammonia  on  tungsten  hexachchloride  was  studied  by 
Wohler,  who  was  of  opinion  that  two  compounds  were  formed :  viz., 
2WNo  +  W(NHo)o  and  2WiS'  -f  W(NH,)..  This  conclusion  was 
based  on  determinations  of  tungsten  and  nitrogen  in  the  samples  pre- 
pared, but  hydrogen  was  not  estimated.  The  author  has  re- 
examined the  black  powder  formed  in  the  interaction  in  question,  and 
has  obtained  numbers  agreeing  witii  those  of  Wohler  for  the  tungsten 
and  nitrogen  percentages,  but  he  considers  tliat  the  final  product  is 
free  from  hydrogen  and  that  it  is  the  nitride  W0N3. 

Dry  ammonia  has  no  action  on  finely  divided  tungsten  even  at  a 
red  heat,  and  seems  also  to  be  without  action  on  the  blue  oxide. 

DlSCDSSION. 

The  President  drew  attention  to  the  anomaly  involved  in  the  use 
of  the  name  Tungsten  and  the  .symbol  W. 
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90.  "Condensations  of  a-Diketones  with  Ethylic  Acetoacetate." 
By  Francis  R.  Japp,  F.R.S.,  and  Felix  Klingemanu,  Ph.D. 

In  a  paper  entitled  "  Condensations  of  Glyoxal  with  Ethylic 
Malonate  and  Ethylic  Acetoacetate,"  by  Max  Polonowsky  (Annalen, 
246,  1),  it  is  stated,  as  a  reason  for  undertaking  the  investigation,  that 
only  the  condensations  of  these  ethereal,  salts  with  mowaldehydes  and 
wiovioketones  have  hitherto  been  studied.  Polonowsky  has  evidently 
overlooked  the  fact  that  the  condensation  of  a  tZiketone — phenanthra- 
quinone — with  ethylic  acetoacetate  has  been  described  by  Japp  and 
Streatfeild  (Trans.,  1883,  27).  The  authors,  therefore,  wish  to  point 
out  that  they  are  engaged  in  investigating  the  condensation-product, 
C2i)Hi604 — ethylic  phenanthroxjlene-acetoacetate — obtained  by  Japp 
and  Sti'eatfeild.     The  following  interactions  have  been  studied : — 

By  heating  with,  formic  acid  (sp.  gr.  1'22)  at  130°  the  condensation 
compound  is  transformed  into  an  isomeride  crystallising  in  short 
needles  melting  at  177°.  (Melting  point  of  the  original  condensation- 
product  185°.)  A  study  of  the  new  compound  leads  the  authors  to 
repi'esent  the  isomeric  change  thus  : — 

C6H,-C=C-C0oC,H,  C^HrC  ===  C;-C0,CnH5 

I        I  ^CO  =      i        I  >co 

C«H,CO  CH3  C6H,-C(0H)'CH/ 

The  iso-compound  would  thus  contain  a  closed  chain  of  5  carbon- 
atoms.  It  yields  a  hydrazone,  C2oHi603(N2HC6H5),  melting  with 
decomposition  at  210 — -212°  ;  whereas  phenylhydi-azine  and  the  con- 
densation-product do  not  intei'act  under  ordinary  conditions.  The 
iso-compound  is  converted  by  acetic  anhydride  into  an  acetyl-deriva- 
tivo,  C2oH,5(C2H30)04,  which  crystallises  from  benzene  in  thick 
needles  melting  at  165 — 170°.  The  iso-compound  is  converted  bj 
hydrolysis  with  aqueous  caustic  soda  into  the  corresponding  monobasic 
acid,  CisHiaOi ;  this  crystallises  from  alcohol  in  satiny  needles  which 
melt  at  267 — 269°  with  decomposition.  The  condensation  compound 
cannot  be  hydrolysed  under  these  conditions  (vide  infra).  With 
bromine  the  iso-compound  gives  a  monobromo-derivative,  CooHiaBrO*, 
which  melts  at  217°  with  decomposition,  instead  of  the  expected 
additive  dibromide. 

By  heating  with  glacial  acetic  acid  at  130 — 140°,  the  condensation- 
product  yields  a  mixture  of  three  compounds  :  (1.)  A  compound  of 
the  formula  C-oHuOa,  which  crystallises  in  white  silky  needles, 
insoluble  in  boiling  acetic  acid,  and  which  decomposes  without  pre- 
vious fusion  at  about  285°  ;  this  is  formed  with  elimination  of  1  mol. 
of  water.  (2.)  The  acetyl-derivative,  CooH,5(CoH30)04  (m.  p.  165—1 
170°),  already  mentioned  as  obtained  from  the  iso-compound.  This 
acetyl-derivative  gives  with  phenylhydrazine  the  same  hydrazone,  and 
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with  caustic  soda  the  same  monobasic  acid  as  the  iso-compound,  the 
acetyl-group  being  in  both  cases  eliminated.  (3.)  A  compound  of  the 
formula  C4oH28(CoH30)207,  which  crystallises  from  acetic  acid  in 
rectangular  plates  melting  at  227° ;  this  is  formed  only  in  small 
quantity — apparently  by  elimination  of  1  mol.  of  water  from  2  mols. 
of  the  acetyl-derivative. 

Propionic  acid  converts  the  condensation-product  into  the  before- 
mentioned  compound,  C20H14O3,  together  with  a  propionyl-derivative, 
C2oH,a(C3H50)04,  melting  at  184°. 

By  boiling  the  condensation-product  with  sulpJucric  acid  diluted 
with  twice  its  weight  of  water,  it  is  converted  quantitatively  into  the 
iso-compound  C20H16O4.  already  described  as  obtained  with  formic 
acid  (vide  supra) . 

By  boiling  the  condensation-pi-oduct  with  alcohol,  to  which  a  few 
drops  of  sulphuric  acid  have  been  added,  it  is  converted  into  the 
compound  C2oUi5(C2H5)Oi,  which  crystallises  from  alcohol  in  rect- 
angular or  prismatic  crystals  melting  at  143 — 144°.  But  if  the  con- 
densation-product is  heated  with  a  mixtui*e  of  equal  weights  of  alcohol 
and  sulphuric  acid  at  100°,  it  gives  a  compound,  C17H12O2,  which 
crystallises  from  phenol  in  micx'oscopic  six-sided  plates,  melting  with 
decomposition  at  276—277°;  QoHibOi  +  HoO  =  CnHioO.  +  CsHj-OH 
+  CO2. 

By  warming  it  with  an  alcoholic  solution  of  hydrogen  chloride,  the 
condensation-product  is  converted  into  the  comjjound  CooHjoClOs, 
which  crystallises  from  a  mixture  of  benzene  and  light  petroleum  in 
lustrous  flat  needles  melting  at  140^. 

The  condensation-product  is  hydrolysed  by  alcoholic  potash  in  the 
cold ;  heating  must  be  avoided.  The  resulting  acid  is  unstable,  and 
has  not  been  obtained  in  a  crystallised  condition ;  when  freshly  pre- 
cipitated it  dissolves  in  alkaline  carbonate,  but  loses  this  property  on 
standing.  It  dissolves  in  cold  alcohol ;  on  heating,  the  solution 
deposits  the  compound  C17H12O2,  which  crystallises  from  phenol  in 
star-shaped  groups  of  needles,  melting  with  decomposition  at  259° ; 
this  is  isomeric  with  the  compound  already  described  as  obtained  by 
heating  the  condensation-product  with  a  mixture  of  equal  weights  of 
sulphuric  acid  and  alcohol. 

The  authors  have  also  obtained  a  condensation  compound  from 
benzil  and  ethylic  acetoacetate.  It  appears  to  belong  to  a  different 
class  from  the  phenanthraquinone  compound.  They  also  intend  to 
study  the  condensation  of  ethylic  benzoylacetate  with  benzil  and 
phenanthraquinone. 

91.  "  Thionyl  Thiocyanate."     By  G.  C.  McMurtry. 

Thionyl    thiocyanate,    SO(SCN).,    is    prepared  by  the   action    of 
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thionyl  chloride,  dissolved  in  cold  carbon  bisulphide,  on  mercuric 
thiocyanate.  It  is  an  orange-coloured  amorphous  powder,  insoluble 
in  cold  water,  alcohol,  ether,  petroleum,  phenol,  chloroform,  amyl 
alcohol  and  acetic  acid,  but  readily  soluble  in  carbon  bisulphide,  and 
to  a  less  extent  in  hot  benzene. 

92.  "Mercuric  chlorothiocyanate."     By  G.  C.  ^IcMurtry. 

Mercuric  chlorothiocyanate,  ClHg-SCN,  or  HgCla-HgfCSN),,  may 
be  obtained  by  crystallising  mercuric  thiocyanate  with  mercuric 
chloride.  It  crystallises  in  monosymmetric  prisms,  sparingly  soluble 
in  cold  water,  but  readily  soluble  in  hot  water  and  in  alcohol. 

93.  "  The  Action  of  Chromium  Oxychloride  on  Pinene."  By  G. 
G.  Henderson,  B.Sc.  M.A.,  and  R.  W.  Smith. 

The  authors  find  that  pinene  and  chromium  oxychloride  interact 
very  readily,  forming  a  solid  compound  of  the  formula  CioHi6-2Cr02Cl2. 
This  is  decomposed  by  water,  vielding  an  oil  which  may  be  purified 
by  distillation  with  steam,  and  which  has  a  comj^osition  expressed  by 
the  formula  C20H33OCI.  It  is  possible  that  this  oil  may  be  a  mixture 
of  the  two  compounds  CioHisO  and  CioHjoCl,  but  the  authors  were 
unable  to  separate  it  into  two  portions  by  steam-distillation  :  it  is  not 
attacked  by  alcoholic  potash,  does  not  combine  with  bisulphites,  is 
unaffected  by  acetic  chloride,  and  does  not  interact  with  either  hydr- 
oxylamine  or  phenylhydrazine.  When  distilled  under  diminished 
pressure  it  loses  the  elements  of  a  molecule  of  water,  yielding  an  oil 
of  the  composition  corresponding  to  the  formula  C20H31CI. 

94.  "  Tectoquinone."     By  R.  Romanis,  D.Sc,  Rangoon  College. 

In  a  former  communication  (Trans.,  1887)  the  author  described  a 
substance  found  in  teak  resin  {Tectonia  grandis),  and  also  in  the  pro- 
ducts of  the  destructive  distillation  of  the  wood,  having  the  com- 
position CiyHisOj,  and  the  properties  of  a  qninone.  It  may  be  separated 
from  the  tar  by  caustic  soda,  which  dissolves  the  tar,  leaving  a  curdy 
mass  containing  the  quinone,  mixed  with  a  hydrocarbon  of  the  com- 
position C„II„,  melting  at  194°,  and  other  substances.  The  quinone 
is  separated  by  dissolution  in  boiling  alcohol  of  50  per  cent.,  in  which 
the  other  substances  are  insoluble  :  it  sepai*ates  as  the  liquid  cools  in 
a  felted  mass  of  soft  woolly  crystals  ;  from  strong  alcohol  it  is  depo- 
sited in  oblique  rhombic  prisms  of  an  amber  colour,  resem.bling  sulphur. 
It  melts  at  171",  sublimes  slowly  at  ordinary  temperatures,  sensibly  at 
100°  C,  and  rapidlj*  near  its  melting  point.  By  careful  heating 
between  watch-glasses    it    can    be   sublimed  without    decomposition, 
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condensing  in  yellow  I'hombic  plates.  It  is  a  very  stable  substance, 
dissolving  in  snlplmric  and  nitric  acids,  and  being  precipitated 
unchanged  on  dilution ;  apparently  it  is  not  acted  on  by  fused  potash. 
On  beating  it  with  absolute  alcohol  and  potash,  a  deep  crimson  solu- 
tion is  formed,  which  deposits  bronze-coloured  crystals  on  cooling ;  on 
exposure  to  moist  air,  or  on  mixing  with  water,  the  crimson  solution 
turns  green  and  yellow,  and  the  quinone  is  reprecipitated.  The 
quinone  is  reduced  if  heated  -with  zinc  and  acetic  or  chlorhydric  acid 
in  a  sealed  tube  at  150°  C.  The  product  is  a  resin,  soluble  in  alcohol 
and  ether,  the  dilute  ethereal  solution  showing  a  splendid  blue  fluo- 
rescence. A  similar  resinous  product  is  formed  by  the  action  of 
iodine,  phosphorus  and  water,  but  in  this  case  the  principal  products 
are  volatile.  These  resinous  products  contain  from  4'7  to  5  per  cent, 
of  oxygen,  showing  that  40  per  cent,  of  the  quinone  is  unreduced, 
and  in  fact  it  gradually  separates  from  the  resin  in  rhombic  crystals. 
Analysis  shows  the  composition  of  the  reduction  product  to  be  CisHas 
(m.  p.  72°  ?). 

If  the  quinone  be  heated  with  soda-lime  and  zinc,  it  yields  a  hydro- 
carbon melting  at  194°,  which  crystallises  from  alcohol  in  four-rayed 
stars  composed  of  twinned  rhombic  plates. 

Dibromotectoquinone  is  obtained  by  the  action  of  bromine  at  100 — 
140°.  It  crystallises  in  orange-yellow,  slender  needles,  which  are 
generally  arranged  in  spherical  clusters,  soluble  in  ether  and  alcohol. 
On  fusion  it  melts  at  165^ ;  with  potash  it  gives  a  blue  or  purple  melt : 
this  dissolves  iu  water,  forming  a  pui-ple  solution,  from  which  acids 
throw  down  a  yellow  fiocculent  precipitate,  no  doubt  a  dihydroxy- 
quinone. 

Dinitrotectoquinone  is  a  yellow  powder  obtained  by  the  action  of 
nitrosulphuric  acid  on  the  quinone.  It  is  converted  by  sodium- 
amalgam,  or  zinc  and  caustic  soda,  into  a  crimson  substance. 

If  the  quinone  be  heated  for  two  hours  with  nitrosulphuric  acid, 
and  the  solution  be  then  diluted,  a  purple  precipitate  is  produced, 
w^hich  dissolves  in  alkalis,  forming  a  purple  solution. 

Tectoquinone  may  possibly  be  retenequinone,  which  has  not  yet 
been  discovered.  Retene  melts  at  99°  C. ;  the  product  of  the  reduction 
of  tectoquinone  softens  at  70 — 72°,  but  it  is  evidently  a  mixture. 

95.  "  The  decomposition  of  Xitroethane  by  Alkalis."  By  Wyndham 
R.  Dunstan  and  T.  S.  Dymond. 

The  authors  have  been  engaged  during  the  present  year  in  studying 
the  action  of  alkalis  and  of  certain  reducing  agents  on  nitroethane. 
They  observed  in  October,  1887,  that  nitroethane  is  gradually  decom- 
posed at  ordinary  temperature  by  contact  with  potassium  carbonate 
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or  its  aqueous  solution ;  at  80 — [)0°  the  action  is  completed  in  a  few 
hours.  The  chief  products  of  the  change  are  potassium  nitrite  and  an 
oily  liquid  having  the  formula  CsH-jNO,  which  boils  at  about  170°, 
decomposing  at  a  somewhat  higher  temperature,  with  the  formation 
of  Tvhat  appears  to  be  a  pp'idine  derivative.  The  compound  is  not 
attacked  when  heated  for  48  hours  in  a  closed  tube  with  concentrated 
chlorhjdric  acid,  neither  is  it  appreciably  affected  by  reducing  agents. 
It  is  readily  oxidised  by  permanganate.  It  does  not  seem  to  be  either 
a  nitroso-  or  isonitroso-derivative.  This  compound  is  apparently 
identical  with  that  described  by  Getting  (Annalen,  243,  104),  who 
obtained  it  in  Geuther's  laboratory  by  heating  together  propyl  iodide, 
sodium  nitroethane  and  sodium  ethoxide.  Its  ready  formation, 
together  with  potassium  nitrate,  from  nitroethane  by  contact  with 
potassium  carbonate,  is  likely  to  have  an  important  bearing  on  the 
question  as  to  the  constitution  of  the  paraffinoid  nitro-compounds, 
and  the  authors  therefore  intend  to  continue  the  investigation.  They 
are  induced  to  publish  the  present  preliminary  notice  by  the  appear- 
ance, in  a  recent  number  of  the  Berichte  (November,  1888,  p.  710), 
of  an  abstract  of  a  paper  by  Sokolow  in  the  Russian  Chemical  Journal. 
It  is  thei'e  shown  that  by  heating  nitroethane  to  100 — 130°  in  closed 
tubes  with  sodium  hydroxide  or  carbonate,  the  compound  CeHgNO, 
described  by  Gotting,  is  produced,  and  that  if  an  alkyl  iodide  is 
present  it  takes  no  part  in  the  change.  Neither  sodium  hydroxide 
nor  sodium  carbonate  attacks  nitroethane  at  ordinary  temperatures. 
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Praktische  Spectralanalyse  irdischer  Stoffe,  von  H.  W.  Vogel. 
Zweite  Auflage.  Erster  Theil,  Qualitative  Spectralanalyse.  Berlin 
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Geschichte  der  Chemie  von  den  iiltesten  Zeitenbiszur  Gegenwart, 
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Vierzelinter  bis  Siebzebnter  Jabresbericht  der  k.  cbemiscben  Cen- 
tralstelle  fiir  offentlicbe  Gesundheitspflege  in  Dresden.  Herausge- 
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Arbeiten  des  pbarraakologischen  Institutes  zu  Dorpat.  Herausge- 
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CHEMICAL    SOCIETY. 


No.  60.  Session  1888-89. 


December  20th,  1888.      Mr.  W.  Crookes,  F.R.S.,  President,  in  the 

Chair. 

Mr.  Frank  Bower  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favoar  of  Messrs. 
P.  Carmody,  F.I.C.,  The  Laboratory,  Somerset  House;  Edward 
Mitchell  Chaplin,  Westgate,  Wakefield  ;  John  Curragh,  Donaghadee, 
Belfast ;  David  Ferrier,  The  Cottage,  50,  High  Street,  Montrose ; 
Conrad  Gerland,  Church,  Lancashire ;  Alfred  Miall  Hanson,  The 
Marjorie,  Whalley,  near  Blackburn;  Henry  Joshua  Phillips,  Great 
Western  Railway  Laboratory,  Swindon ;  Thomas  John  Underbill,  43, 
Chapel  Road,  West  Norwood,  S.E. 

The  following  papers  were  read  : — 

96.  "  On  some  Leadhills  Minerals."     By  Norman  Collie,  Ph.D. 

Up  to  the  present  time,  the  analyses  of  the  rare  lead  minerals  which 
are  to  be  found  at  the  Leadhills  in  the  southern  highlands  of  Scotland, 
have  been  both  meagre  and  contradictory.  The  author  communicates 
a  number  of  analyses  of  some  specimens  of  leadhillite,  lauarkite, 
vanadinite  and  other  minerals,  obtamed  from  Dr,  Wilson  of  Wanlock- 
head,  Leadhills,  and  also  of  a  considerable  number  collected  by 
himself.  The  investigation  was  undertaken  for  two  reasons  ;  the  chief 
one  being  to  ascertain  whether  in  the  large  number  of  double  carbon- 
ates, sulphates,  phosphates,  &c.,  found  at  Leadhills,  the  constituent 
salts  were  always  present  in  molecular  proportions,  or  whether  they 
were  only  isomorphous  mixtures.  The  other  reason  was  to  determine 
which  among  the  conflicting  analyses  met  with  in  the  inineralogical 
treatises  were  the  most  probably  correct.  Two  new  minerals  were 
met  with  : — (1.)  A  pyromorphite,  containing  both  copper  oxide  and 
vanadic  acid;  (2.)  an  aragonite  in  which  part  of  the  calcium  car- 
bonate had  been  displaced  by  lead  carbonate. 
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The  other  minerals  analysed  were  leaflliillite,  lanarkite,  caledonite, 
liuarite,  vanadinite,  pyromorphite,  plumbocalcite,  calamine,  dolomite, 
and  strontianite. 

97.  "  Metallic  Derivatives  of  Halogen  Xitrophenols."  By  Arthur 
R.  Ling. 

Chlorobromoparanitrophenol,  prepared  by  brominating  chloropara- 
nitrophenol,  m.  p.  110°,  in  acetic  acid  solution,  separates  from  boiling 
water  in  colourless  crystals  melting  at  137°  with  decompo.sition.  The 
following  metallic  derivatives  of  this  phenol  are  described : — 

Potassium  salt,  CsHoClBrNOaK-HoO,  golden-yellow  needles. 
Calcium  salt,  (CsHoClBrXOOoCa-OH.O,  yellow  needles. 

(aHoClBrX03),Ca-4H,0,  yellow  plates. 
Barium  salt,  (C6H,ClBrXO3)3a-10H,O,'yellow  needles. 
(C6H.2ClBrX03)oBa-3iH20,  red  needles. 

The  calcium-derivatives  of  tlie  following  were  also  examined : — 

Dibromorthonitrophenol,  red  plates,  containing  7  mols.  H^O. 
Dichlororthonitrophenol,  orange-yellow  fibrous  needles  containing 

1  mol.  HoO. 
Dichlororthonitrophenol,  red  crystals,  containing  4  mols.  H>0. 
Parachlororthobromorthonitrophenol,  red  plates,  containing  -iHoO. 
Parabromorthoiodorthouitrophenol,  red  plates,  containing  4H2O. 

They  are  almost  insoluble  in  cold  and  only  sparingly  soluble  in 
boiling  water. 

A  general  feature  of  the  calcium-derivatives  of  the  nitrophenols, 
especially  those  of  the  orthonitro-series,  seems  to  be  the  difficulty 
with  which  the  water  of  crystallisation  is  removable  on  heating,  e.g., 
it  was  found  impossible  to  completely  dehydrate  calcium  dibromortho- 
niti'ophenol  below  a  temperature  at  which  it  decomposed.  The  author 
also  points  out  that  as  they  lose  their  water  of  crystallisation,  the 
calcium  orthonitrophenol-derivatives  change  from  red  to  an  orange 
colour,  which  is  at  variance  with  the  conclusions  of  Carnelley  and 
Alexander. 
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of  mixed  diazo-compoimds. 

£50  to   Professor  W.  H.   Perkin,  jun.,  for  the  continuation  of  his 
researches  on  the  synthetical  formation  of  closed,  carbon  chains. 
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Abrahall,  Hoskyns  J.  L. 

AddyniHii,  Frank  S 

Annal,  James 


February  21st 
June  4th  .... 
February  21st 


Bailey,  Kiicliard  D.  . . 
Baker,  Charles  F,  . . . 
Barnes,  Cliarles  L.  . . 
Barry,  Collis  T.  D.  . . 
Bell,  Edward  W.  . . . 
Bell,  Percy  Carter . . . 
Boam,  Frederick  W.. 
Butcher,  William  F. 
Burgess,  John , 


February  21st 

June  4th 

December  6th,  1888.. 

February  7th 

May  2nd 

November  1st,  1888  . . 

March  7th 

November  7th 

November  7th 


Broadbent,  Harry '  February  7th 


Cargill,  William  D i  May  16th 

Carnody,  P |  December  20th,  1888. 

Chaplin,  Edward  M 

Clayton,  John  W 

Cook,  Edward  B 

Coo{)er,  Albert 

Coste,  Frank  H.  P 

Cridland,  Francis  E.  J 

Cunningham,  Alexander  A 

Curragh,  John 


January  17th 

February  7th 

December  6th,  1S88. . 

November  7th 

February  7th 


December  20th,  1888. 


Dixon,  William  H December  6th,  1888  . 

Dott,  David  B }  November  7th 

Duisberg,  Carl |  November  15th,  1888. 

Dukes,  Thomas  W June  20th 


East€rfield,  Thomas  H. 
Edwards,  Robert  8.  . . 

Erskine,  James  K 

Evans,  Pliilip  N , 


February  7th  . 
November  7th . 

J)  )> 

January  I7th . 


Ferguson,  Robert January  17th 

Terrier,  David |  December  20th,  1888. 

Foggie,  John November  7th 


Ford,  Johns 

Freestone,  Joseph  T. 
Frew,  William , 


Garrett,,  Frederick  C. 
Gibbs,  William  T...  . 
Gerlaud,  Conrad  . . . . 
Goldsmith,  Byron  B. 

Gott,  B.  S., 

Gow,  Robert  J 

Grist,  Charles  J 

Gripper,  Harold  . .  . . 
Gudeman,  Edward  .. 


June  4th . . . . . 
February  7th 
March  7th 


December  6th,  1888. , 

April  18th 

December  20th,  1888. 

April  18th 

December  6th,  1888. . 


April  18th 

November  7th 

December  6th,  1888. 


April  4ih. 
December  5th. 
April  4th. 

April  4th. 
December  5th. 
January  17th. 
April  4th. 
June  20th. 
January  17th. 
April  4th. 
December  Stli. 

."  " 

April  4th. 

June  20th. 
February  21st. 


April  4th. 
January  17th. 
December  5th. 
April  4th. 

)>        )> 
February  21st. 

January  17th. 
December  5th. 
January  17th. 
December  5th. 

April  4th. 
December  5th. 

February  21st. 

February  21st. 

December  5t]i 

April  4th. 
»>       I) 

January  17th. 
May  16th. 
February  21st. 
May  16t]i. 
January  17th. 

May  16tii. 
December  5tL. 
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Hall,  Allan  T I  December  6th,  1888. . 

Hall.  James March  7th 

Mali;  John  A December  6th,  18SS. , 

Hanson,  Alfred  M December  20th,  1888  . 

Helbing.  H.  B November  7th 

Hickev.  .John  J January  17th 

Hovle,  Kichard  A Febniarv  7th 

Hoyle-s,  Henrr  R February  21st 

Howard,  Jolin  W Mav  2nd 

Husrhes,  Eobert  E Noyember  7th 


Januarr  17th. 
April  4th. 
Jan  liar  J  17th. 
February  2l8t. 
December  5th. 
February  21st. 
April  4th. 

June  20th. 
December  oth. 


Ingle,  Herbert. 


Jackson,  Eric  H.  . . , 
Jowett,  William  H. 


February  7th April  4th. 


June  20th . 
January  11 


December  5th. 
February  21st. 


Kay,  James  R 

Kerwood,  Henry  R. 

Kitchin.  John 

Knight  Frederick  C. 
Knott,  Frederick  T. 


Lauer,  William  E 

Leaper,  Clement  J 

Ledingham,  L.  Xapier 

Le2g.  John  E March  21st . . 

Leigh.  Cecil December  6th 


Noyember  7th December  5tli. 


Jfarch  21st 
May  2nd . . 
November  'i 


th 


May  16th. 
June  20th. 
December  5th. 


L»nnox,  Lionel  R. 
Lloyd,  George  . .  . 


December  6th,  1888..  January  17th. 

January  17th February  21st. 

March  7th April  4th. 

February  7th ,,         ,, 

November  7tli December  5th. 


Macleroy,  Arthur  L 

McAlman,  George 

McMurtry,  George  C 

McNallv,  Christopher  J 

Mason,  "G.  B 

Mason,  James  B 

Mercer,  Thomas , 

Miller,  James  B 

Miller,  Harry  E 

Morgan,  Artliur  F , 

Morrow,  Henry  W '  May  16th !  June  20th. 

Muir,  James November  loth,  1888.    January  17th 


January  17th February  21st. 

February  21st   April  4th. 

November  7tli December  5th. 

May  16th. 

18S8. .  January  17th. 


November  15th,  1888 


March  7th. 


April  4th. 


January  1 7th 1  February  2l8t. 


Nesbitt,  William  B I  February  7th  . 

Nettleton,  Joseph  A November  7th. 

Newsholme.  George  T '  February  21st. 

Nickels,  Wallace  C November  7tli. 

Norman,  J.  T June  4th 


O'Mahoney.  D Mav  2nd 


April  4th. 
December  5th. 
April  4th. 
December  7th. 
December  5th. 

June  20th. 


Parker,  James  G November  7th December  5t.h. 

Parker,  Robert  H i  November  15th.  1888     January  17th. 


Peace,  Frank  K.  . . 
Percival,  John  .... 
Phillips,  Beniamin 
Phillips,  Henry  J.. 


December  6th,  1888  . 

November  15th ,.  ,, 

May  2nd June  20th. 

December  20th,  1888  February  21st. 
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Pike,  Alfred  E 

Plug,  William 

Pingstone,  George  A. . . 

Piatt,  John  C 

Priestley,  Charles  W.   . 

Proctor,  Charles 

Provis,  John 

Quincke,  Frederick  . .  , . 

Ransom,  Francis    

Head,  Arthur  A 

Reckitt,  Ernest 

Redwood,  Robert 

Richards,  Duncan  T.. .  . 

Richards,  Edgar 

Richards,  Percy  A.  E.  . 

Roberts,  Emanuel 

Roberts,  Richard  W.  . . 

Robins,  Harry  H 

Ruhemann,  Siegfried  . . 

Shegog,  Thomas  A.. .  > . 

Sibsou,  Alfred  E    

Simmonds,  Henry 

Singer.  Ignatius 

Slafer,  John  W 

Southam,  Stanley 

Speakman,  James 

Steel,  Sydney 

StQlman,  Thomas  B.  . .  . 
Swan,  Robert  M.  W.. .  . 

Sworn,  Sydney  A 

Sykes,  Walter  J 

Tingle,  John  B 

Tucker,  Willis  G 

Tm-pin,  George  L 

Underhill,  Thomas  J.  . . 

Tenis,  Walter 

Vine,  Henry  C.  A 

A'irtue,  William 

Toss,  Waller  A 

Walker,  Daniel 

Waterhoiise,  William  J 

Weir,  Patrick  A 

White,  John  J 

Whitehoxise,  WiUiam. .  . 
Whittam,  Matthew  . .  . . 

Wigan,  Basil  P 
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April  4th. 
January  17th. 


Noyember  7th \  December  otli. 


April  4th  . .  . , 
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May  16th 

March  7th 

December  6th,  1888  . 
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February  21st 

January  17th 
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February  21st. 
April  18th  . .  . 
February  21st. 
J  pril  ISth  . .  . 
March  7th.  . .  . 
January-  17th  . 


June  4th    .... 
January  17th . 

May  2nd 
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March  21st..  . 


June  4th 

Xovember  7th 
January  17th  . 


December  20th,  1888 , 

December  Gth,  1888. . 

February  7th 

March  21st 

February  7th 

Noyember  7th 

March  7th 

February  21st  

February  7th  

June  20th 

Noyember  7th 

J)  J)    

>>  )>    

February  21st 

March  7th 


May  16th. 
April  4th. 

June  2dfch. 
April  4th. 
January  17th. 

June  20th. 
April  4th. 
February  21st. 
January  17th. 

April  4th. 
May  16lh. 
April  4th. 
May  16th. 
April  4th. 
February  21st. 

j>  J) 

December  5th. 
February  21st. 
June  20th. 
December  5lh. 
May  16th. 

December  5th. 

February  21st. 

February  21st. 

January  17th. 
April  4th. 
May  16th. 
April  4th. 

December  5th. 
April  4th. 


December  5th. 


April  4th. 
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Abstracts. 


Ja»nary  Vtih. 

1.  A  cubical   form   of   Bismuthous   Oxide.      Bv  M.  M. 

Pattison  Muir  and  Arthur  Hutcbiuson 

2.  Cupric   Iodide  and   the  interaction   of   Iodides   -with 

Cupric  salts.     Bv  D.  J.  Carnegie,  B.A 

3.  Periodates.     Part  II.     Bv  C.  W.  Kimmins 

4.  Compounds   of  Arsenious    Oxide  ■with  Sulphuric  An- 

hydride.    Bt  E.  H.  Adie 

5.  On   a    compound   of  Boric  Acid  -with  Sidphuric  An- 

hydride.    Bt  E.  F.  D'Atcv,  B.A 

G.  Notes  of  experiments  on  Butter  Fat.     Bv  A.  Wynter 
Blyth  and  G.  H.  Robertson .' 

7.  Gawalowski's  method  for  the  Tolnmetric  estimation  of 

Sulphuric  Acid.     By  Barker  North,  Assoc.  N.S.S.  . . 

8.  Note  on  the  1  :  3  homo-  and  the  isomeric  hetero-a^-di- 

chloronaphtlialenes  melting  at  nearly  the  same  tem- 
perature. By  Henry  £.  Armstrong  and  "W.  P. 
Wynne    

9.  The    constitution    of    betanaphthol-asulphonic    acid 

(Bayer's  acid).     By  Henry  E.  Armstrong 

10.  The   sulphonation   of    naphthaleue-/5-sulphonic    acid. 
By  Henry  E.  Armstrong 


February  Ith. 

11.  Eesearches   on   the   constitution   of  Azo-   and  Diazo- 

deriratives.  V.  Compounds  of  the  Naphthalene-/9- 
series  (continued).  By  R.  Meldola,  F.R.S.,  and  G. 
T.  Morgan 

12.  The  action  of  Nitric  Acid  on  Anthracene.     By  A.  G. 

Perkin 

13.  The  preparation  of  Glyceric  acid.     By  T.  LeAvkowitsch, 

Ph.D *. 

14.  The  relation  of  Cobalt  to  Iron  as  indicated  by  absorp- 

tion-spectra. By  W.  J.  Eussell,  Ph.D.,  F.E.S.,  and 
"W.  J.  Orsman,  jun 

15.  Note  on  Methyl  Fluoride.     By  Norman  Collie,  Ph.D. . . 

16.  The  nitration  of  Naphthalene-^-Su!phomc  Acid.     By 

Henry  E.  Armstrong  and  \Y.  P.  Wynne 

17.  The  action  of  Bromine  and  Chlorine  on  the  salts  of 

Tetrethylphosphonium.  By  Orme  Masson,  M.A., 
D.Sc.  (Edan.),  and  J.  B.  Kirkland,  the  Uniyersity 
of  Melbourne 
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16 


19 
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18.  The  preparation  of  the  salts  of  Triethylsulphine,  Tetr- 
ethylphosphonium,  and  analogous  bases.  By  Orme 
Masson,  M.A.,  D.Sc.  (Edni.),  and  J.  B.  Kirkland, 
University  of  Melbourne r . . . . . 
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Tebruary  21s#. 

19.  Note  on  the  decomposition  of  Potassic  Chlorate  bj  heart 

in  the  presence  of  Manganic  Peroxide.     By  Herbert 
McLeod,  F.E.S 

20.  The  vapour-densitT  of  Hydrogen  Fluoride.     By  T.  E. 

Thorpe,  F.E.S.,'  and  F'  J.  Hamblv 

21.  Contributions  to  the  Chemistry  of  Lignification  ;  the 

constitution  of  the  Jut&  Fibre  Substance.     By  C.  F. 
Cross  and  E.  J.  Beyan 

22.  The  atomic  weight  of  Chromium.     By  S.  G.  Eawson, 

B.Sc 


March  1th. 

23.  The  decomposition  of  Carbon  DisulpMde  by  shock ;  a 

Lecture  Experiment.     By  T.  E.  Thorpe,  F.E.S 

24.  The  determination  of  the  constitution  of  tlie  Hetero- 

nucleal   a/i-  and  /S^-di-derivatiyes   of  Naphthalene. 
By  Henry  E.  Anustrong  and  W.  P.  "Wynne 

25.  The    action  of   Chloroform   and   Alcoholic   Potash   on 

Pheuylliydrazine.      By  S.  Euhemann,  Ph.D.,  M.A. . 


March  21st. 

26.  Tlie  Molecular  Weights  of  the  Metals.     Preliminary 

Notice.     By  William  Eamsay,  Ph.D.,  F.E.S 

27.  The  application  of  Eaoult's  depression  of  melting  point 

method  to  Allovs.  Bv  C.  T.  Hevcock,  M.A.,  and  E. 
H.  Neville,  M.A \ .' 

28.  Some  compounds  of  Tribenzylphosphine  Oxide.    ByN. 

Collie,  Ph.D.,  F.E.S.E 

29.  Contributions  to  our  knowledge  of  the  Isothiocyanates. 

By  Augustus  E.  Dixon,  M.D 

30.  The    constitution    of    Primuline    and    allied    sulphur- 

compounds.     By  Arthur  G.  Green 

31.  The  determination  of  the  constitution  of  the  Hetero- 

nucleal  o^-  and  ^jS-di-derivatives  of  Naphthalene. 
(Second  Notice.)  By  Henry  E.  Armstrong  and  W. 
P.  Wynne 

32.  Contributions  to  the  knowledge  of  Citric  and  Aeonitic 

Acids.  By  S.  Skinner,  B.A.,  and  S.  Euhemann, 
Ph.D.,  M.A 
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The  rate  of  dissolution  of  metals  in  acids.     By  V.  11. 

361 

34. 

Note  on  the  interaction  of  metals  and  acids.     By  Henry 

* 

35. 

A  zinc  mineral  from  a  blast  furnace.      By  J.   Tudor 
Cuudall 

36. 
37. 
38. 
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Sawarri  fat.     By  J.  Lewkowitsch,  Ph.D 

Note  on  /3-Plienylnaphtlialene.     By  Watson  Smith. . . . 

Nitro-/3-cliloron!iphthalene.      By  Henry  E.  Armstrong 

and  ^y.  P.  Wvnne ~. 

* 

30. 

The  action  of  halogens  on  betanaphthol.     By  Henry  E. 

* 

40. 

/3-MethoxTnaphthalenesulphonic  acids.    By  J.  Percival, 
B.A.. . ". 

» 

41. 

The  acids  formed  by  displacing  NHo  in  Bronner's  beta- 
naplithvlaminesulphonic  acid  by  halogens.     By  W. 
Houldiiio-,  B.Sc ' '. 

* 

42. 

May  2nd. 

Thiophosphoryl   fluoride.      By  T.  E.  Thorpe,  F.E.S., 
and  J.  W.  Rodger,  Associate  of  the  Normal  School 

306 

43. 

The  boiling  point  of  sodium  and  potassium.     By  E.  P. 

326 

44. 

Note  on  the  heat  of  neutralisation   of  sulphuric  acid. 

323 

45. 
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F.  Stanley  tipping,  Ph.D.,  D.Sc,  and  W.  H.  Perkin, 
iun    Phi)     

330 

46. 

47. 
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Colman"  M.Sc,  Ph.D.,  and  W.  H.  Perkin,  jun 
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The  magnetic  rotation  of  nitrogen  compounds.     ByW. 
H.  Perkin,  Ph.D.,  F.R.S 

352 
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Pickering    
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soluble  starch.  By  Horace  T.  Brown  and  G.  Harris 
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G.  Harris  Morris,  Ph.D 
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Emerson  Eeynolds 
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Harris  Morris,  Ph.D 
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Sydney  Young,  D.Sc 

61.  The  vapour-pressures  of  quinoline.     By  Sydney  Young, 
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62.  Observations  on  the  melting  point  of  some  salicylic  and 

anisic     compounds.      By    W.    H.    Perkin,'  Ph.D., 
F.R.S 

63.  The  action  of  propionvl  and  butvrvl  chloride  on  phenol. 

By  W.  H.  Perkin,  Ph.D.,  F.R.S 
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E.  Armstrong 

66.  The  correspondence  between  the  magnetic  rotation  and 

the  refraction  and  dispersion  of  light  by  compounds 

containing  nitrogen.     Bv  J.  H.   Gladstone,   Ph.D.,. 
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Armstrong  and  W.  P.  Wynne 
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rate    of   dissolution  of,    in  acids, 

65. 
Methyl  fluoride,  16. 
Methoxynaphthalenesulphonic       acids, 

73. 
Molecular  weights  of  carbohydrates,  96, 

166. 

of  metals,  39. 

of     substances     in    solution, 

especially  colloids,  109. 
Mi/oporum  plaiycarpum,  the  resin  of, 

127. 

Naphthalene,    j8  bromosulphonic    acids 

of,  118. 

6-iodosulphonic  acids  of,  119. 

/3-series,  compounds  of,  11. 

;8-phenyl,  70. 

j3-sulphonic  acid,  nitration  of,  17. 

sulphonation  of,  10. 

constitution  of  isomeric  hetero-aj3 

and  /3j3-di-derivatives  of,  34,  48. 
derivatives,  formation  of  sulphones 

from,  on   sulphonating   by   SO3HCI, 

121. 

hydi-ation  of  j8-cyano-,  122. 

methoxysulphonic  acids  of,  73. 

nitro-/S-chloro-,  71. 

the    two    dichloro-derivatives    of, 

melting  near  to  60°,  5. 

tribromomethoxy-,  74. 

Xaphthaqiiinone,  compound  of  mercuric 

chloride  and,  160. 
;8-Naphthol,  action  of  halogens  on,  71. 

action  of  SOiCL  on,  72. 

chlorobromo-,  dibromo-,  and  their 

sidphonic  acids,  72. 
/3-Naphthylaminesidphonic    acid,    acids 

formed  by  displacing  NHo  in  Bron- 

ner's,  74. 
Nature  of  solutions,  86. 
Nitric  acid,  action  on  anthracene  of,  13. 
amoimt  of,  in  the  rain-water 

at  Eothamsted,  102. 

magnetic  rotation  of,  130. 

Nitric   jDcroxide,  molecular  formula   of 

liquid,  29. 
Nitroanthracene,  13. 
Nitrogen  compoimds,  magnetic  rotation 

of,  84,  114,  180. 

Oxidation  of  paradiamines,  115. 

products  of  acenaphthene,  23. 

Oxide,  tribenzylphosphine,  15. 

Oxyamidosulphonates  and  their  conver- 
sion into  hyponitrites,  146. 

Oxygen,  action  of  light  on  moist,  134. 

estimation    of    that    dissolved    in 

water  by  Schiitzenberger's  process, 
124. 
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Paradiamines,  oxidation  of,  115. 

Pontainetliylcnc,  derivutives  of,  1-13. 

Pentanc,  aui-diacetyl-  and  dibenzoyl-, 
79. 

Periodates,  3. 

Periodic  law,  experimental  researches  on 
the,  94. 

Permanganate,  formation  of,  on  heating 
manganic  peroxide  with  potassic 
cUorate,  26. 

Phenanthraquinone,  compounds  of  me- 
tallic salts  with,  160. 

Phenol,  action  of  propionyl  and  butyryl 
chloride  on,  106. 

series,  isomeric  change  in,  125. 

Phenylenediamines,  beuzojl-derivatiTes 
of, '116. 

Phenylhexamethylene,  161. 

Phenylhjdrazine,  action  of  chloroform 
and  potash  on,  37,  168. 

Phenyhc  acetate,  crystalHsed,  106. 

Phenylindoles,  90. 

Phenylnaphthalene,  /3-,  70. 

Phosphine,  tetrethyl-,  19. 

tribenzyl-,  45. 

Phosphoryl  triflnoride,  132. 

Pigment  in  butterflies,  a  yellow,  117. 

Potassium,  boiling  point  of,  78. 

chlorate,     decomposition     of,    by 

heat,  in  presence  of  manganic  per- 
oxide, 26. 

President's  address,  55. 

Primuline,  constitution  of,  46. 

Propionyl  chloi'ide,  action  of,  on  phenol, 
106. 

Propyl  alcohol,  aceto-,  SO. 

Pyrazole,  140,  142. 

Pyrrholones,  140. 

Quinoline,  vapour-pressure  of,  104. 
Quinones,  compounds  of  metallic  salts 
with  ortho-,  60. 

Eain-water  at  Kothamsted,  nitric  acid 
in,  102. 

Eaoult's  method,  application  of,  41,  96, 
109,  127,  149. 

Eefraction  and  dispersion  of  light  by 
nitrogen  compounds,  the  correspond- 
ence between  the  magnetic  rotation 
and  the,  114. 

Eesin,  products  of  action  of  sidphm'  on, 
102. 

of  Ulyoporum  plaiycarpum,  127. 

Saccharon  of  arabinose,  the,  166. 
Salicylic    acid,     existence     in     certain 

genera  of  the  Liliacea;  of,  122. 
compoxiuds,  the  melting  point  of 

some,  106. 
Sawarri  fat,  69. 


Schiitzenberger's  process  for  the  esti- 
mation of  the  oxygen  dissolved  in 
water,  124. 

Selenine  salts,  21. 

Seinithiocai'bazides,  46. 

Shock,  decomposition  of  carbon  bisul- 
phide by,  33. 

Silicotetraijhenylamides  and  tolylamides, 
98. 

Sodium,  boihng  point  of,  78. 

lowering  of  the  freezing  point  of, 

by  other  metals,  127. 

Soluble  starch,  95,  97. 

Solutions,  nature  of,  86,  106,  109. 

Soxhlet  extractor,  an  improved,  90. 

Specific  volumes  of  similar  compounds 
of  elements  in  relation  to  the  periodic 
system,  103. 

Styrolene,  interactions  of  dibenzoyl, 
136. 

Succinates,  benzyl,  127. 

Sulphine,  preparation  of  salts  of  tri- 
ethyl,  20. 

Sulphones,  formation  of,  from  naphtha- 
lene-derivatives, 121. 

Sulphiu",  product  of  action  on  resin  of, 
102. 

Sulphuric  acid,  Gawalowski's  method 
for  the  volumetric  estimation  of,  5. 

heat  capacity,  &c.,  of  solu- 
tions of,  86. 

heat  of  neutralisation,  79. 

tetrahydrate,  128. 

Sulphuric  anhydride,  action  of,  in  pro- 
moting hydration,  122. 

compound  of  arsenious  oxide 

oxide  with,  4. 

compound  of  boric  acid  with, 

4. 

Sulphuryl  chloride,  action  of,  on  jS- 
uaphthol,  72. 

Telhu'imn,  atomic  weight  of,  and  noyel 

elements  in,  94. 
Tetrazines,  168. 
Tetrethylphosphonium,    preparation   of 

salts  of,  and  action  of  bromine  and 

chlorine  thereon,  19,  20. 
Thiocarbamides,  46. 
Thiotoluidine,  46. 
Thiophosphoryl  fluoride,  77. 
Tin  alloys,  147. 

Vacuum  distilling  apparatus,  90. 
Valerianic  acid,  aceto-,  142. 
Vapour-density   of    hydrogen    fluoride, 

27. 
Vapour-pressures  of  similar  compounds 

of  elements  in  relation  to  the  position 

of  the  elements  in  the  periodic  system, 

103. 
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Vapour-pressures  of  quinoline,  104. 

Water,  estimation  of  oxygen  dissolved 
in,  by  Scliiitzenberger's  process,  124. 

expansion  of,  89. 

Weights,  molecular,  of  the  metals,  39. 

of  the  carbohydrates,  96. 

of   substances   in    solution, 

109. 


Yellow  pigment  in  butterflies,  a,  117. 
Yttria,  nature  of,  60. 

Zinc  alloys,  147. 

atomic  weight  of,  101. 

dextrosate,  118. 

mineral  from  a   blast  furnace,  a, 

67. 
Zinin's  lepiden,  136. 
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January  17ta,  1889.     Mr.  W.  Crookes,  F.R.S.,  President,  in  the 

Chair. 

Messrs.  Ai'thur  G.  Bloxam,  T.  0.  Sandell  and  Walter  Tate  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
John  William  Clayton,  Blackburn ;  Philip  Norman  Evans,  Nash 
Mills,  Hemel  Hempstead ;  Robert  Ferguson,  M.A.,  Burgh  School, 
Linlithgow,  N.B.  ;  John  Joseph  Hickey,  Beech  Mount,  Harpurley  ; 
William  Hall  Jowett,  Blackburn ;  William  Eggleston  Lauer, 
Chemisches  Laboratorium,  Georgen  Strasse  35,  Berlin ;  George 
McAlman,  246,  Bath  Street,  Glasgow;  Harry  East  Miller,  1264, 
14th  Street,  Oakland,  California,  U.S.  ;  Arthur  Frederick  Morgan, 
21.  Rumford  Street,  Manchester ;  George  ArthiTr  Pingstone,  Tew 
Bank,  Brook  Road,  Heaton  Chapel ;  Harry  Holliss  Robins,  11,  Meck- 
lenburgh  Street,  W.C. ;  James  Speakman,  4,  Craigisbank  Terrace, 
Dundee  ;  Stanley  Southam,  7,  Ritson  Road,  Dalston,  N. ;  Thomas  B. 
Stilleman,  358,  Bloomfield  Street,  Hoboken,  New  Jersey,  U.S.A. 

The  following  were  duly  elected  Fellows  of  the  Society : — Messrs. 
Charles  Lightfoot  Barnes,  Percy  Carter  Bell,  Albert  Cooper,  William 
Hepworth  Dixon,  Dr.  Carl  Duisberg,  Frederick  Charles  Garrett, 
B.Sc,  B.  S.  Gott,  B.A.,  Robert  J.  Gow,  Edward  Gudeman,  Ph.B., 
Allan  Tv/istleton  Hall,  John  A.  Hall,  Cecil  Leigh,  Lionel  Remond 
Lenox,  Ph.B.,  George  Lloyd,  Arthur  Lloyd  Mackeroy,  M.A.,  James 
Muii%  Robert  Hodgson  Parker,  Charles  W.  Priestley,  B.Sc,  Frank  R. 
Peace,  John  Percival,  B.A.,  John  Provis,  Edgar  Richards,  Percy 
Andrew  Ellis  Richards,  Siegfried  Ruhemann,  Ph.D.,  M.A.,  Walter 
Venis. 

The  following  papers  were  read  : — 


1.  "  A  cubical  foi-m  of  Bismutlious  Oxide."  By  M.  M.  Pattison 
Muir  and  Arthur  Hutchinson. 

A  puce-coloured  precipitate  is  produced  bj  adding  excess  of  potas- 
sium cyanide  to  a  boiling  solution  of  bismuth  nitrate  in  dihite  nitric 
acid.  Boedeker  (Annalen,  123,  61)  gave  the  formula  Bi.,05-2H-.0  to 
this  substance  ;  according  to  C.  Hoffmann  {Annalen,  223,  110), 
however,  the  precipitate  is  BiaSs,  the  sulphur  being  derived  from 
impurity  in  the  cyanide ;  and  one  of  the  authors  has  described  it  as 
an  oxycyanide  of  bismuth  (Proe.  Roy.  Soc.  Ed  in.,  11,  557).  Further 
experiments  show  that  the  precipitate  is  a  compound  of  Bi,  C,  N,  and 
O.  When  this  precipitate,  without  being  washed,  is  repeatedly 
treated  with  boiling  concentrated  potash  solution,  2 — 3  per  cent,  of 
the  bismuth  in  the  precipitate  goes  into  solution  with  practically  the 
whole  of  the  carbon  and  nitrogen,  and  tetraliedral  crystals  of  bis- 
muthous  oxide  remain.  It  is  almost  impossible  to  free  these  crystals 
from  an  adhering  film  of  the  puce-coloured  compound  by  treatment 
with  potash  ;  very  long-continued  action  of  boiling  potash — so  con- 
centrated that  it  solidifies  on  cooling — does,  it  is  true,  remove  the  last 
trace  of  the  carbon  and  nitrogen  compound,  but  the  crystals  are  much 
corroded  by  this  action.  To  obtain  the  cubical  form  of  bismuthous 
oxide  free  from  the  puce-coloured  compound,  it  is  better  to  remove 
the  last  traces  of  this  substance  by  heating  for  a  short  time  to  full 
redness  in  air.  Cubical  bismuthous  oxide  has  the  density  8'838  at  25° 
relatively  to  water  at  the  same  temperature  ;  the  relative  density  of 
the  ordinary  rhombic  bismuthous  oxide  is  8'3. 

2.  "  Cupric  Iodide  and  the  interaction  of  Iodides  v^ith  Cupric 
salts."     By  D.  J.  Carnegie,  B.A. 

By  digesting  cuprous  iodide  with  iodine  and  water  in  a  tightly 
closed  bottle  at  80°  for  a  few  minutes,  the  author  has  obtained 
solutions  of  cupric  iodide  containing  as  much  as  0'82  gram  per 
100  c.c,  but  has  been  unable  to  obtain  cupric  iodide  in  the  solid 
state,  either  from  such  solutions  or  by  other  ineans.  A  well-defined 
basic  periodide,  [Cul22CuO'4H20],  was  obtained  by  digesting  copper 
Avith  barium  iodide.  The  author  attempts  an  explanation  of  the  fact 
that  concentrated  solutions  of  cupric  iodide  ai-e  not  obtainable  from 
the  interaction  of  soluble  iodides  and  cupric  salts,  or  of  iodhydric 
acid  and  cupric  hydroxide,  in  terms  of  (1)  the  affinity  which  iodhydric 
acid  and  iodides  generally  possess  for  iodine  ;  and  (2)  the  disturbance 
of  equilibrium  which  the  separation  of  solid  iodine  causes  in  a  medium 
which  holds  cupric  iodide  in  solution.  He  regards  the  usual  reason 
given  for  the  non-existence  of  cupric  iodide,  viz.,  its  intrinsic  instabi- 
lity, as  probably  inadequate. 


3.  "  Periodates."     Part  II.     By  C.  W.  Kimmins. 

The  following  salts  are  described  : — 

Lead  Salts. — The  interaction  of  lead  nitrate  and  KilaOa  or 
NajHsIOs  results  in  the  production  of  Pb3H2(IOs)2.  When  the  salt 
was  dissolved  in  nitric  acid,  and  the  solution  was  concentrated, 
Pb3(I05)2  was  formed.  By  boiling  the  first  salt  with  concentrated 
nitric  acid,  Pb(I04)2  was  produced.  The  salt  Pb3(I05)2  is  formed  by 
heating  Pb3H4(I06)2  to  275°  for  four  hours.  These  lead  periodates 
are  more  or  less  insoluble  in  nitric  acid ;  the  more  insoluble  salts  are 
lighter  in  colour  than  the  others ;  the  more  soluble  salts  show  a  ten- 
dency to  take  up  moisture. 

Iron  Salts. — On  treating  IS'aoHalOs  or  K4LO9  with  ferric  chloride,  a 
light-brown  precipitate  was  obtained,  which  on  drying  at  100°  formed 
a  red  powder,  FeHTjOg ;  when  this  was  boiled  with  nitric  acid,  the 
salt  Fe(I04)3  was  produced.  The  ferrous  salt,  re5(I06)2,  was  obtained 
from  NaoHsIOs,  and  the  salt,  FeHjIOe,  from  K4LO9. 

Copper  Salts. — The  gi-een  salt,  Cu.HIOe,  was  obtained  both  from 
Xa2H3l06  and  K4I2O9.  On  dissolving  this  salt  in  nitric  acid  and  con- 
centrating, a  yellow  salt  was  produced,  probably  Cu (104)2. 

Niclcel  Salts. — No  salt  corresponding  to  HIO4  could  be  obtained. 
The  salt  ]Sri3(I03)o  is  greenish-yellow,  and  Ni2l209  is  black  and  crystal- 
line. 

Cadmuim  Salts. — The  only  salt  obtained  was  CdHIOs ;  it  is  easily 
prepared  from  XajHsIOg,  and  with  difficulty  from  K4li09. 

Silver  Salts. — The  salt  xA.g4L09  was  formed  by  treating  K4I3O9 
with  silver  nitrate ;  by  treating  this  with  nitric  acid  of  different 
degrees  of  concentration,  other  silver  periodates  are  formed.  All 
silver  salts  yielded  orange  crystals  of  AglOi'H^-O  when  heated  with 
concentrated  nitric  acid. 

The  salts  described  in  this  and  a  previous  paper  may  be  thus  classi- 
fied:— 


ileta-periodates. 

Meso-periodates. 

Para-periodates. 

Di-periodates. 

Salts  of  HIO4. 

Salts  of  HjIOi. 

Salts  of  HjIOg, 

Salts  of  H.I.Og. 

AgI04-H.,0 

Ag.HIOs 

Xa-^HjIOe 

1:41.09 

AgI04 

Pb3(I05)o 

NasHoIOfi 

EaHL.Og 

Pb(I04), 

^hiio.h 

BajCIOgO- 

AgJoOg-SH-.O 

Fe(I04)3 

CdHIOj 

Ag,H3l06 

AgJ..09H.,0 

Cu(I04), 

AgsH-JOg 

AgJ.Oa 

Pb3H4(I06).3 

Fedi.,09 

Fe5(IOe)2 

iS'iJ.,69 

FeU,I06 

CuoHIOg 

4.  "  Compounds  of  Arsenious  Oxide  with  Sulphuric  Anhydride.' 
By  R.  H.  Adie. 

This  paper  describes  in  detail  the  preparation  of  a  series  of  com- 
pounds of  AsvO:,  and  SO3 ;  the  compounds  are  represented  by  the 
formula  AsoO^m'SO:),  where  a;  =  1,  2,  4,  and  8.  As^Oa'SSO^  is  produced 
b}-  the  intei-action  of  arsenious  oxide  and  sulphuric  anhydride;  when 
fuming  sulphui-ic  acid  is  used,  approximately  "JHaSOi'SOs,  A.S..03-4S03, 
and  probably  also  As203"S03  are  formed ;  As203"2S03  is  obtained  by 
using  ordinary  concentrated  sulphuric  acid ;  and  when  acids  ai-e 
used  approximately  corresponding  to  the  formulge  of  9H2S04'2HjO, 
9H,S044H20,  9H.1S0,'6H,0,  and  H.,S04-H,0,  the  product  has  the 
composition  AsaOa'SOs.  Sulphuric  acid  of  greater  dilution  than 
H^SOj-HoO  was  found  not  to  yield  3ny  compound  of  AsjOs  with  SO3. 
All  the  compounds  described  are  easily  decomposed  by  moisture,  or  by 
heating. 


5.  "  On  a  compound  of  Boric  Acid  with  Sulphuric  Anhydride." 
By  R.  F.  D'Arcy,  B.A. 

On  adding  an  excess  of  sulphur  trioxide  to  boric  acid,  and  heating 
the  mixture  until  sulphur  trioxide  ceases  to  be  evolved,  a  substance 
remains  which  is  fairly  stable  and  possesses  the  composition 
BHsOa'SSOs.  This  formula  may  be  written  B(HS04)3,  but  suflficient 
experiments  have  not  yet  been  made  to  determine  whether  the  com- 
pound is  a  sulphate  of  boron  or  a  compound  of  boric  acid  with  sul- 
phuric anhydride.  In  analysing  the  compound,  use  was  made  of 
Gooch's  accurate  method  of  estimating  boric  acid  by  distillation  with 
methyl  alcohol  (Froc.  Am.  Acad,  of  Arts  and  Sciences,  1886 — 1887). 
Merz  and  Schultz-Sellack  have  described  compounds  of  the  formulae 
5B,03-2S03-2H,0  and  B.Os-oSO/H.O.  Attempts  to  obtain  results 
similar  to  those  obtained  by  these  chemists  were  unsuccessful.  The 
percentage  composition  given  by  the  formula  of  Schultz-Sellack,  and 
that  given  by  the  formula  HaBOa'oSOs,  together  with  the  experimental 
numbers  obtained,  are  stated  in  the  following  table : — 


Schultz-Sellack. 

Bo03-H;0-3S03. 

HsBOs-SSOs. 

Results  of  analyses. 

(1.)              (2.)              (3.) 

(4.) 

S03 .. 

B.O. . 

73-2 

21-2 

5*5 

79-5 

11-6 

8-9 

78-8 

11-3 

9-9 

(bj  diff.) 

79-7 

10-6 

9-7 

(bv  diff.) 

78 -3 

12-2 

8  '9 

(by  diff.) 

80-1 

11-8 

8-1 

(by  diff.) 

G.  "Notes  of  experiments  on  Butter  Fat.''  By  A.  Wynter  Blyth 
and  G.  H.  Robertson. 

The  authors  have  endeavoured  to  separate  the  gl  jeer  ides  of  butter 
fat  by  (a)  fractional  crystallisation  of  the  solid  portion  from  alcohol ; 
(h)  dissolution  in  ether  and  fractional  precipitation  by  alcohol ;  (c) 
electrolysis.  The  main  result  of  their  experiments  is  to  show  that 
butter  fat  is  composed  of  solid  crystalline  fats  and  an  oil.  The  pro- 
portion of  the  oil  to  the  solid  crystalline  fats  is  about  45 "5  of  butter 
oil  to  54*5  butter  crystals.      A  crystalline  glyceride  was  separated,  to 

which  the  authors  ascribe  the  formula  C3H5  <  C1CH31O2. 

They  consider  that  butter  is  mainly  made  up  of  compound  and  not 
of  simple  triglycerides. 

To  the  original  paper  is  added  a  note  of  the  electrical  resistance  of 
butter  fat  and  olive  oil. 

7.  "  Gawalowski's  method  for  the  volumetric  estimation  of  Sul- 
phuric Acid."     By  Barker  North,  Assoc.  N.S.S. 

In  Fresenius'  Zeitsclirift  fiir  analytische  Chemie  for  1888,  27, 
152 — 159,  is  a  paper  on  the  "Volumetric  estimation  of  combined 
Sulphuric  Acid,"  by  A.  Gawalowski.  As  such  a  method  is  still  a 
desideratum  among  chemists,  I  undertook,  at  the  request  of  Professor 
Thorpe,  to  make  a  critical  examination  of  Gawalowski's  process. 
The  method  consists  in  adding  a  quantity  of  a  standard  solution  of 
barium  chloride,  more  than  sufficient  to  precipitate  the  sulphuric  acid 
which  may  be  present,  and  titrating  the  excess  of  barium  chloride 
with  a  standard  solution  of  sodium  carbonate,  using  phenolphthalein 
as  an  indicator  of  the  excess  of  sodium  carbonate. 

The  barium  chloride  solution  was  made  as  nearly  seminormal  as 
possible  by  weighing,  and  then  accurately  standardised  by  gravimetric 
analysis.  The  sodium  carbonate  solution  was  made  seminormal  by 
weighing  out  recently  ignited  NaoCOa.  A  series  of  experiments  were 
made  with  strict  adherence  to  Gawalowski's  instructions.  The  errors 
ranged  from  2  to  27' 5  per  cent.  It  will  thus  be  seen  that  the  method 
is  entirely  worthless.  The  cause  of  the  error  doubtless  is  the  solubility 
of  the  barium  carbonate,  which,  even  in  the  presence  of  alcohol,  affects 
the  phenolphthalein  to  such  an  extent  as  to  render  it  impossible  to 
properly  detect  the  true  end  point  of  the  interaction. 

8.  "Note  on  the  1  :  3  homo-  and  the  isomeric  hetero-a/3-dichloro- 
naphthalenes  melting  at  nearly  the  same  temperature."  By  Henry  E. 
Armstrong  and  W.  P.  Wynne. 

In  a  recent  communication  (niem.  Soc.  Proc,  1888,  104)  we  have 


specially  called  attention  to  the  fact  first  brought  imdcr  notice  by  on& 
of  us  at  the  ^Manchester  meeting  of  the  British  Association,  on  Septem- 
ber 2nd,  1887  (B.  A.  Report,  18S7,  2:3-1),  that  two  a/3-dichloronaph- 
thalenes  exist  which  melt  nearly  at  the  same  temperature,  slightly 
above  (tO°.  Cleve,  in  a  paper  in  the  number  of  the  Berichte  issued 
preN'iously  in  the  same  week  as  the  number  of  the  Proceedings 
containing  oui'  note,  without  any  reference  to  our  earlier  work,  cor- 
roboi-ates  our  conclusion  (p.  3275),  but  continues  to  assign  the  same 
melting  point  (61°)  to  the  tAvo  isomers.  Cleve's  earlier  statement 
(Ber.,  1886,  2182)  that  two  of  the  isomeric  nitrosulphonic  acids 
obtained  on  nitrating  naphthalene-^sulphonic  acid  both  gave  the 
dichloronaphthaleue  melting  at  61°  evidenced  his  belief,  and  led 
others  to  the  belief,  that  isomeric  change  took  place  during  the  treat- 
ment of  the  sulphochlorides  with  PCI5 ;  he  subsequently  pointed  out, 
however,  that  perhaps  there  were  two  isomeric  dichloronaphthalenes 
melting  at  61°.  Our  observation  published  in  1887  fir.st  proved  that 
no  isomeric  change  takes  place,  and  thus  deprived  the  objections  which 
had  been  urged  against  the  use  of  PCI5  in  determining  the  constitu- 
tion of  nitro-  and  sul phonic  derivatives  of  naphthalene  of  their  force. 
Erdniann,  in  the  number  of  the  Berichte  just  issued  (1888,  3446), 
states  that  Reverdin  and  Nolting  were  the  first  to  positively  state  that 
two  dichloronaphthalenes  melting  at  61°  exist;  it  is  to  be  noted,  how- 
ever, that  Professor  Xolting  was  present  at  the  meeting  at  which  one 
of  us  brought  forward  the  above-mentioned  facts,  and  that  Reverdin 
and  Nolting's  invaluable  monograph  was  at  that  time  only  in  the 
press. 

In  the  notice  referred  to,  Erdmann  speaks  of  Cleve's  recognition 
of  two  dichloronaphthalenes  melting  at  61°  as  an  important  confirma- 
tion of  his  views  (AnnaJen,  247,  308)  as  to  the  stability  of  isomeric 
naphthalene-derivatives ;  and  he  states  that,  disregarding  the  changes 
which  occur  in  the  case  of  sulphonic  acids  when  heated  with  water  or 
sulphui'ic  acid — which  he  has  made  the  subject  of  sjiecial  experi- 
mental investigation — no  case  i.s  now  known  of  the  conversion  of  a 
naphthalene-derivative  into  a  ''position-isomer."  These  statements 
afford  multiple  illustration  of  simple  belief  in  the  sufficiency  of  the 
Berichte  and  a  very  few  other  German  journals  as  media  of  com- 
munication among  chemists  Avhich  is  becoming  so  noticeable.  The 
manner  in  which  isomei-ic  change  takes  place  in  the  case  of  naphtha- 
lene-derivatives has  been  specially  discussed  and  referred  to  by  one 
of  us  (Chem.  Soc.  Trans.,  1887,  266,  587;  B.  A.  B^'port,  1886,  216; 
1887,  231;  1888;  Chem.  News,  58,  295;  Chem.  Soc.  Proc,  1887, 
143 — 146).  A  number  of  cases  of  isomeric  change  have  been  described 
by  U5,  one  so  far  back  as  1881,  and  that.  too.  in  the  Berichte  (1882, 
204),  although  perhaps  this  case  may  be  denied  rank  as  one  of  change 


into  a  "  posit ion-isomcr  "  by  Erdniann  ;  and  we  shall  shortly  have  to 
describe  other  cases. 

In  the  same  paper  Erdmann  makes  an  acceptable  addition  to  our 
knowledge  in  describing  the  synthesis  of  the  1  :  3-dichloronaphthalene 
melting  at  61'o°from  1 :  3-dichlorobenzaldeliyde.  He,  however,  forgets 
to  mention  that  the  constitution  of  this  dichloronaphthalene  had 
already  been  determined  by  us  ;  he  calls  attention  to  the  existence  of 
two  dichloronaphthalenes  melting  at  almost  the  same  temperature  as 
though  it  were  an  original  observation ;  and  he  states  that  it  will  be 
his  "niichste  Aufgabe  "  to  sufficiently  determine  the  chemical  differ- 
ences of  the  two  isomers  in  question  and  to  discover  means  of  discrim- 
inating between  them  with  certainty :  overlooking  the  fact  that  we 
have  long  since  stated  that  we  are  engaged  in  further  characterising 
the  isomeric  dichloronaphthalenes  ;  and  that  in  our  recent  note,  to 
the  admirable  and  almost  verbal  translation  of  which  in  that  most 
valuable  periodical  the  Chemiker  Zeitung  he  refers  and  therefore  has 
under  notice,  we  have  already  described  certain  distinctive  properties 
and  have  made  the  identification  of  the  two  dichloronaphthalenes  in 
question  a  simple  matter. 

The  description  originally  given  by  Erdmann  and  Kirchhoff  of  the 
dichloronaphthalene  melting  at  (51'0°  which  they  obtained  from  para- 
chlorobenzaldehyde  did  not  suffice  to  determine  its  identity,  and  as  it 
Avas  all-important  to  us  to  place  the  constitution  of  the  two  dichloro- 
naphthalenes now  under  discussion  beyond  question,  we  have  been  at 
tlie  pains  to  prepare  it  by  Erdniann  and  Kirchhoff's  method  from  para- 
chlorotoluene.  In  doing  this  we  have  had  cause  to  appreciate  and 
value  their  labours.  By  heating  the  chloronaphthol  with  PCI3,  a 
product  was  obtained  consisting  of  a  mixture  of  tri-  and  di-chloro- 
naphthalene ;  these  were  approximately  separated  by  crystallising 
from  alcohol  the  tri- derivative  separating  first  in  prisms  melting  at 
120''.  The  residual  dichloronaphthalene  fused  at  57 — 59°,  and  as  the 
quantity  was  inconsiderable  this  was  converted  directly  into  sulphonic 
acid,  from  which  salts  and  the  chloride  were  prepared.  The  potas- 
sium salt  was  found  to  be  sparingly  soluble  in  water  containing"  a 
little  potassium  carbonate,  and  crystallised  in  anhydrous  scales ;  the 
sulphochloride  crystallised  from  benzene  in  needles,  becoming  opaque 
on  standing  and  melting  at  117°.  The  dichloronaphthalene  recovered 
from  the  sulphochloride  by  hydrolysis  melted  at  GS'S"".  There  can  be  no 
doubt  therefore  that  the  dichloronaphthalene  prepared  synthetically  by 
Erdmann  and  Kirchhoff's  method  is  identical  with  that  fi'om  Aruell's 
betachloronaphthalenesulphonic  acid  and  from  the  betanaphthyl- 
aminesulphonic  acid  known  as  the  Badische  modification.  Our 
previous  conclusion  that  these  acids  are  heteronucleal  derivatives  is 
thus  confirmed. 
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Enlmann  has  entirely  misunderstood  our  objections  to  his  conclu- 
sions with  respect  to  the  constitution  of  the  dichloronaphthalene 
melting  at  63"5,°  viz.,  that  his  method  does  not  enable  us  to  discrim- 
inate the  I  :  2'  from  the  1 :  3'  modification.  It  is  not  that  we  think  it 
necessary  that  the  chlorophenylisocrotonic  acid  should  have  been 
isolated ;  our  objection  arises  from  our  conviction  that,  as  we  have 
already  said,  "  the  origin  of  the  hydi'oxyl  in  their  acids  cannot  be 
determined."  The  oxygen-atom  in  the  naphthol  may  be  either  that 
which  originally  was  present  in  the  carbonyl  and  which  may  have 
remained  attached  to  the  carbonyl-carbon  atom ;  or  it  may  be  that 
which  was  contained  in  the  carboxylic  hjdroxyl ;  or  that  which  was 
contained  in  the  aldehyde ;  and  in  the  last  two  cases  the  OH-group 
may  ultimately  become  associated  with  either  of  the  two  para-carbon 
atoms  with  which  the  oxygen-atom  is  represented  as  connected  in  the 
formula  of  phenylparaconic  acid.  There  is  at  present,  moreover,  no 
valid  reason  to  be  urged  against  the  conclusion  that  in  some  cas-es  the 
OH-group  may  assume  the  one,  in  some  other  cases  the  other  position, 
according  to  the  nature  of  the  influence  exercised  by  the  chlorine- 
atom.  We  are  specially  engaged  with  experiments  in  the  hope  of 
determining  the  exact  constitution  of  the  dichloronaphthaleue  melt- 
ing at  63"  5°. 

9.  "  The  constitution  of  betanaphthol-a-snlphonic  acid  (Bayer's 
acid)."     By  Henry  E.  Armstrong. 

The  number  of  the  Bericlite  just  issued  contains  a  most  valuable 
paper  by  Dr.  0.  N.  Witt,  on  the  reduction  products  of  the  azo-dyes 
derived  from  the  vai'ious  naphthol-  and  naphthyl-aminesulphonic  acids, 
together  with  another  discussing  the  constitution  of  betanaphthol-a- 
sulphonic  acid- — conventionally  known  as  Bayer's  acid.  In  the  latter 
1  regret  to  say  that  Dr.  Witt  altogether  misrepresents  my  views, 
misreading  an  early  paper  of  mine  {Bericlite,  1882,  200)  ;  and  over- 
looking the  discussion  which  took  place  after  the  reading  of  Mr. 
Green's  paper  on  IS'ovember  15th  last,  and  the  conclusions  arrived  at 
by  Mr.  Wynne  and  myself  with  regard  to  the  amido-acid  correspond- 
ing to  Bayer's  hydroxy-acid  published  in  the  same  number  of  the 
Proceedings  (p.  104). 

Witt  speaks  of  my  having  converted  Bayer's  acid  into  1  :  2  bromo- 
betanaphthol,  and  of  my  having  in  consequeiice  inferred  that  Bayer's 
acid  is  the  I  :  2  modification;  actually,  however,  in  my  paper,  I 
describe  (p.  202)  the  action  of  bromine  on  betanaphthylsulphate.  1  may 
quote  the  following  passages  from  my  Report  to  the  British  Associa- 
tion at  the  Manchester  meeting  in  1887,  read,  1  believe,  in  Dr.  Witt's 
presence,  to  show  what  have  been  my  views  : — 
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"  The  dichloronaphthalene  obtained  from  Bayer's  modification  of 
^-naplitbolsuljDlionic  acid  is  doubtless  betero-0-dichloronaphtbalene ; 
the  conclusion  arrived  at  by  Clans  that  this  acid  is  a  2  :  3  derivative 
is  not  only  opposed  to  all  that  is  known  of  the  behaviour  of  naphtha- 
lene compounds,  inasmuch  as  it  involves  the  assumption  that  on 
sulphonating  /:)-napbthol  the  second  /3-position  contiguous  to  the 
hj'droxyl  becomes  displaced ;  it  is  untrustworthy,  as  the  dichloro- 
quinone  which  he  obtained  may  have  been,  and  doubtless  was,  pro- 
duced by  the  action  of  chlorine  liberated  during  the  process  of 
oxidation. 

"  Theory  of  the  formation  of  azo-dyestufs  from  fi-naphthol. — It  is  well 
known  that  in  the  case  of  yS-naphthol  itself  the  a-hydrogen  atom  con- 
tiguous to  the  OH-group  becomes  displaced  by  the  azo-group.  This 
position  appears  to  be  free  in  all  the  sulphonic  acids  which  afford  azo- 
colours,  and  those  naphthol-derivatives  in  which  it  is  not  free  appear 
to  be  incapable  of  forming  such  colours ;  it  is  therefore  a  legitimate 
inference  that  all  azo-dyes  derived  from  /3-naphthol  are  formed  by  the 
introduction  of  an  azo-group  in  the  position  indicated." 

At  the  meeting  on  November  loth  I  "referred  to  Emmert's  obser- 
vation (Annalen,  241,  371)  that  the  betanaphtholsulphonic  acid 
corresponding  to  betanaphthylamine-a-sulphonic  acid  is  convertible 
into  a  dihydroxynaphthalene  different  from  hydrobetanaphthaquinone 
as  incompatible  with  the  conclusion  that  the  «-acid  was  the  1  :  2 
compound;"  and  I  again  expressed  the  opinion  "that  an  acid  in 
which  the  SO3H  and  OH  groups  were  in  the  relative  positions  1  :  2 
would  not  be  capable  of  forming  azo-colours." 

The  conclusion  which  I  had  ari-ived  at  as  to  the  probable  constitu- 
tion of  the  betanaphthol  (and  betanaphthylamine)  azo-dyes,  led  me, 
in  October,  1887,  to  commence  their  study  precisely  in  the  manner  in 
which  Witt  has  now  done  so  skilfully  and  with  such  thoroughness  ;  at 
my  suggestion.  Dr.  F.  Feist  reduced  the  benzeneazobetanaphtholsul- 
phonic  acid  prepared  from  Schaefer's  acid,  and  found,  as  Witt  has  done, 
that  the  reduction  product  was  identical  with  Meldola's  amidobeta- 
naphtholsulphonic  acid ;  he  obtained,  by  hydrolysing  the  acid,  the 
known  amidobetanaphthol,  and  converted  it  into  betanaphthaquinone. 
Recently,  having  determined  that  Bayer's  acid  corresponded  to  the 
heteronucleal  dichloronaphthalene  melting  at  63 "5°,  and  that  it  is 
either  a  1  :  2'  or  1  :  3'  derivative,  I  had  commenced  the  study  of  the 
Groceine  prepared  from  Bayer's  acid  and  diazonaphthionic  acid. 
Witt's  results  relieve  me  in  a  most  welcome  manner  from  pursuino- 
the  investigation.  His  discovery  that  the  azo-group  in  the  croceines 
is  in  the  ^-ortho-position  is  precisely  what  I  had  foreseen,  and  I  have 
little  doubt  that  when  he  examines  the  reduction  products  of  the  azo- 
dyes  prepared  from  the  other  betanapbthol-  and  betanaphthylamine- 
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snlphonic  acids,  he  will  find  that  the  azo-pfroup  is  always  introduced 
into  the  «-ortho-positiou  contiguous  to  the  OH-group  of  the  naphthol, 
or  the  N  H-group  of  the  naphthylamine. 

10.  "  The  sulphonation  of  naphthalene-/3-sulplionic  acid."  Bj 
Henry  E.  Armstrong. 

The  number  of  the  Berichte  just  issued  contain.s  at  p.  916  of  the 
"Referate"  an  abstract  of  a  patent  secured  by  Ewer  and  Pick  for  a 
neic  n-iphthalenedisulphonic  acid  prepared  by  sulphonating  naphtha- 
]ene-/i-sulpbonic  acid,  or  one  of  its  salts,  by  means  of  fuming  sulphuric 
acid.  When  this  patent  came  under  my  notice  some  months  ago,  I  at 
once  came  to  the  conclusion  that  the  nttc  acid  was  the  (?)  y3-disnl- 
phonic  acid  prepared  by  Mr.  Wynne  and  myself  by  a  similar  process 
by  means  of  chlorosulphonic  acid  instead  of  fuming  sulphuric  acid, 
and  described  at  the  meeting  of  the  Society  on  Xovember  4th,  1886 
(Chem.  Soc.  Froc,  1886,  230).  On  preparing  the  acid  according  to 
Ewer  and  Pick's  directions,  this  surmise  proved  correct.  It  may  be 
added  that  this  acid  corresponds  in  constitution  to  7/-dichloronaphtha- 
lene  (m.  p.  48°),  and,  therefore,  to  Dahl's  niodiScation  of  betanaphthyl- 
aminesulphonic  acid.  I  am  indebted  to  Mr.  Garrett  for  assisting  me 
to  make  the  comparison. 


At  the  next  meeting,  on  February  Tth,  the  following  paper  will  be 
read : — 

"Researches  on  the  constitution  of  Azo-  and  Diazo-derivatives. 
Part  V.  Compounds  of  the  Xaphthalene-iS-series  "  {continued).  By 
R.  Meldola,  F.R.S.,  and  G.  T.  Morgan. 
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February  7tli,  1889.     Mr.  W.  Crookes,  F.R.S.,  President,  in  the 

Chair. 

Messrs.  Albert  Cooper,  W.  Hepworth  Dixon,  F.  C.  Garrett,  F.  B. 
Guthrie,  John  Percival  and  R.  W.  Woosnam  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
T.  D.  Collis,  Barry,  Asii-o-arh,  Central  India;  Harry  Broadbent,  31, 
Victoria  Terrace,  Belle  Vue  Road,  Leeds  ;  Edward  Barnwell  Cook, 
Clifton  College,  Bristol ;  Francis  Edward  John  Cridland,  Mayfield, 
Southboro,  Surbiton ;  Alexander  Archie  Cunningham,  American 
Sugar  Refinery,  Battery  Street,  San  Francisco,  U.S.A. ;  Thomas  Hill 
Eastertield,  Clare  College,  Cambridge ;  Joseph  T.  Freestone,  33, 
Brownlow  Road,  New  Ferry,  Cheshire  ;  Richard  Ashworth  Hoyle, 
11,  Market  Square,  Lytham;  Herbert  Ingle,  Pool,  near  Leeds; 
Christopher  J.  McXally,  M.D.,  Medical  College,  Madras ;  William 
Beattie  Nesbitt,  University  of  Toronto;  Charles  Proctor,  192,  Barry 
Road,  Dulwich,  S.E.;  Arthur  Avery  Read,  Owens  College,  Man- 
chester ;  Ernest  Reckitt,  Caen  Wood  Towers,  Highgate,  N.  ;  Henry 
Charles  Anslie  Vine,  1-5,  Old  Pond  Street,  Bath;  Walter  Arthur  Voss, 
Oak  House,  Croydon  Road,  Anerley ;  John  Isawoo  White,  Rangoon 
College,  Rangoon. 

'J'he  following  papers  were  read  : — • 

11.  "  Researches  on  the  constitution  of  Azo-  and  Diazo-deriva- 
tives.  V.  Compounds  of  the  Xaphthalene-/i-series"  (continued).  By 
R.  Meldola,  F.R.S.,  and  G.  T.  Morgan. 

The  authors  describe  the  preparation  of  benzojl-derivatives  of  azo- 
j8-naphtliol  compounds  by  the  di-splacement  of  the  amido-group  in  the 
corresponding  amido-dejivatives  by  CtHjO-O —  by  means  of  the  diazo- 
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intei-action  iu  the  presence  of  benzoic  acid.  The  method  is  analog  )us 
to  that  described  last  year  by  one  of  the  authors  and  F.  J.  East 
{Berichte,  1888,  001;  Chem.  Soc.  Trans.,  1888,  46o)  for  the  prepara- 
tion of  azophenylic  acetates,  action  taking  place  in  accordance  with 
the  equation  R-N,-OH  +  HO'CHjO  =  R-OC:H,0  +  N,  +  H,0. 

The  metanitrohenzeneazohenzoate,  ()/()XOvCr,H4-N3'CioH6'OC7H50(S), 
has  been  prepared  by  the  foregoing  method,  as  well  as  by  the  direct 
benzoylation  of  metanitrobenzeneazo-/3-naphthol  by  means  of  dry 
sodium  benzoate  and  benzoyl  chloride;  it  crystallises  in  orange 
needles  melting  at  171°.  Benzeneazo-/3-naphthol,  when  similarly 
ti'eated  with  benzoyl  chloride  and  sodium  benzoate,  gives  betizaieazo- 
^-naphthijl  benzoate,  CsHs'No'CioHs'OCtHjO,  which  crystallises  in 
dense,  orange  prisms  melting  at  125°.  The  greater  portion  of  the 
paper  is  devoted  to  a  study  of  the  products  of  reduction  of  the 
azo-/3-naphthol-derivatives  containing  acid  radicles.  When  violently 
reduced  with  tin  and  chlorhydric  acid,  benzeneazo-)8-naphthyl  acetate 
yields  aniline  and  a-amido-^-naphthol,  mixed  with  a  small  quantity  of 
a  monacetyl-derivative  of  the  base  diamidohydroxyuaplithyl-phenyl, 
NHo-C6Hi-C,oH5(OH.^)(XH2"),  the  acetyl-group  being  most  probably 
present  in  the  a-amido-group  in  consequence  of  intramolecular  trans- 
ference in  the  ortho-position  (Bottcher,  BericJde,  1883,  1933).  The 
triacetyl-derivative  of  the  hydroxynaphthyl- phenyl  base  crystallises 
in  white  needles  melting  at  252°,  If  bcnzeneazo-/3-naphthyl  acetate 
he  reduced  in  cold  alcoholic  solution  with  stannous  chloride,  the 
monacetyl-derivative  of  the  hydroxynaphthyl-phenyl  base  is  the  chief 
product ;  but  the  instability  of  this  compound  does  not  allow  of  its 
being  isolated.  In  a  similar  manner,  it  has  been  found  that  when 
boiled  with  tin  and  chloi-hydric  acid  in  alcoholic  solution,  benzeneazo- 
/iJ-naphthyl  benzoate  gives  aniline  and  ;z-amido-/3-naphthol,  the  benzoyl 
being  split  off.  a-Amido-f3-naphthol  and  aniline  are  the  chief  pro- 
ducts of  mild  reduction  with  stannous  chloride,  but  the  monobenzoyl- 
derivative  of  the  naphthyl-phenyl  base  is  also  formed  ;  the  latter  crys- 
tallises in  white  needles  melting  at  172 — 173'  :  the  authors  assign  to 
it  the  formula  XH,-C6H4-CioH5(OH^)(XH-Bz«),  and  suppose  that  the 
benzoyl  is  transferred  to  the  amido-group  as  before  by  the  inter- 
mediate  formation    of    the    anhydro-base.      The    diacetyl-    and    di- 

benzoyl-derivatives  of  a-amido-/3-naphthol,  CioH6<^pv,p  tt  A( a\^     3,nd 

CioH6<^Q,p  tt'q/o\*  ,  are  also  described.     The   first  crystallises  in 

colourless,  rhombic  prisms  melting  at  206°,  and  the  second  in  whitish 
needles  melting  at  22G'5^.  The  authors  are  engaged  in  investigating 
the  products  of  reduction  of  the  alkyl-dcrivatives  of  azo-,3-uaphthol 
compounds. 


13 

12.  "  The  action  of  Nitric  Acid  on  Anthracene."  By  A.  G. 
Perkin. 

Experiments  on  the  prepai'ation  of  nitro- derivatives  of  anthracene 
have  up  to  the  present  failed,  ovsing  to  the  fact  that  when  anthracene 
is  treated  "with  nitric  acid,  oxidation  and  nitration  take  place  simul- 
taneously, the  products  being  anthraquinone  and  nitroanthraquinones. 
Nitro-derivatives  of  anthracene  may,  however,  readily  be  prepared, 
provided  that  during  the  interaction  of  the  anthracene  and  the  nitric 
acid  care  is  taken  at  once  to  decompose  any  nitrous  acid  which  may 
be  formed.  If  anthracene  be  gradually  added  to  strong  nitric  acid 
(which  has  been  carefully  freed  from  nitrous  compound  by  boiling  it 
with  urea),  it  is  quickly  converted  into  a  new  yellow  substance,  which 
after  recrystallisation  from  coal-tar  naphtha  proved  on  analysis  to  be 
dinitroantliracene.  This  may  also  be  prepared  by  the  addition  of 
anthracene  to  nitric  acid  diluted  with  nitrobenzene  or  the  nitrates  of 
the  pyridine  bases. 

Dinitroanthracene  crystallises  in  long,  brilliant,  yellow  needles, 
which  are  difficultly  soluble  in  the  ordinary  solvents.  When  care- 
fully heated  in  a  test-tube,  it  sublimes  apparently  without  decompo- 
sition, but  on  long  heating  it  is  converted  quantitatively  into  anthra- 
quinone, with  evolution  of  nitrous  fumes,  a  proof  that  its  constitution 
is  represented  by  the  formula  CoHj-C2(X0.2)2"C6H4.  The  same  change 
takes  place  when  dinitroanthracene  is  oxidised  with  chromic  acid, 
and  also  when  it  is  exposed  for  some  weeks  to  the  action  of  sunlight. 

Mononitroantliracene  is  contained,  together  with  anthraquinone,  in 
the  mother-liquors  from  the  preparation  of  dinitroanthracene.  It 
crystallises  from  naphtha  in  small  yellow  needles,  which  are  more 
readily  soluble  in  this  solvent  than  dinitroanthracene,  but  not  so 
soluble  as  anthraquinone. 

Diamidoanthracene  is  readily  obtained  by  adding  dinitroanthracene 
to  a  boiling  solution  of  sodium  sulphide  in  alcohol,  and  precipitating 
the  resulting  violet  solutiou  with  chlorhydric  acid.  The  orange 
powder  thus  produced  is  dissolved  in  hot  alcohol,  a  little  potash  is 
added,  and  the  solution  allowed  to  cool.  In  this  waj'  beautiful  silky, 
orange  needles  are  obtained,  which  on  analysis  give  numbers  agreeing- 
with  those  required  for  the  formula  CuHe(XH2)2.  Diamidoanthra- 
cene is  readily  soluble  in  benzene  and  carbon  bisulphide,  less  soluble 
in  alcohol.  It  melts  at  146°,  and  on  oxidation  with  chromic  acid 
yields  anthraquinone. 

The  author  is  engaged  in  the  further  investigation  of  these 
substances. 
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13.  "  The  preparation  of  Glyceric  Acid."  By  T.  Lewkowitscli,  Ph.D. 

Debus  (Annalen,  106,  79)  and  Sokoloff  (Annalen,  106,  85)  recom- 
mend preparinsr  glyceric  acid  from  its  repeatedly  recrystallised 
calcium  salt  by  means  of  the  requisite  quantity  of  oxalic  acid ; 
Mulder  {Ber.,  13.  1902),  however,  has  proposed  the  use  of  lead 
gl^'cerate  and  its  treatment  with  sulphuretted  hydrogen. 

When  recently  preparing  a  quantity  of  glyceric  acid,  the  author  has 
found  that  it  is  impossible  to  completely  convert  the  lead  salt  in  the 
way  indicated  by  Mulder,  part  of  the  lead  remaining  dissolved.  A 
great  number  of  experiments,  carried  out  under  various  conditions, 
led  all  to  the  same  result. 

It  is  therefore  necessarv  to  return  to  the  old  prescription  of  Debus 
and  Sokoloff.  viz.,  to  prepare  glyceric  acid  from  its  calcium  salt  by 
means  of  oxalic  acid. 

14.  "  The  relation  of  Cobalt  to  Iron  as  indicated  by  absorption- 
spectra."  By  W.  J.  Eussell.  Ph.D.,  F.R.S..  and  W.  J.  Orsman, 
Junr. 

It  is  -well  known  that  when  examined  spectroscopically.  some 
coloured  metallic  compounds  are  found  only  to  produce  a  general 
absorption,  but  from  previous  observations  it  seemed  possible  to  the 
authors  that  in  some  cases  at  least  this  might  be  resolved  into  bands 
by  employing  more  powerful  chemical  agents  than  are  generally  used 
in  such  cases ;  experience  had  indicated  that  the  chloride  is  usually 
the  most  suitable  salt,  and  that  it  should  be  dissolved  in  chlorhydric 
acid  and  the  liquid  saturated  with  hydrogen  chloride,  also  that,  if 
possible,  ether  should  be  taken  as  solvent. 

Applving  these  views  to  iron,  it  was  found  that  ferric  chloride  gave 
a  banded  spectrum  strikinglv  similar  to  that  of  cobalt  chloride. 
Irons  of  all  kinds  were  examined  :  pig  iron,  commercial  cast  iron. 
and  various  manufactured  articles  ;  steel  in  the  form  of  wire,  needles, 
and  knives  ;  and  a  number  of  specimens  of  I'eputed  pure  iron,  viz., 
Demidorff's  sheet  iron,  a  sample  of  which  was  kindly  given  to  the 
authors  by  Mr.  Crookes,  electro-deposited  iron,  and  some  ancient 
Indian  iron  from  Professor  Roljerts  Austen,  and  iron  prepared  by  the 
late  Dr.  Matthiessen.  Also  a  large  number  of  inm  ores — haematite 
Elba  ore,  Welsh  bog  ore,  micaceous  ore,  ordinary  spathic  ore,  a 
spathic  ore  found  in  cryolite,  for  which  the  authors  have  to  thank 
Dr.  Miiller ;  Giderite,  pyrites  from  the  chalk,  wolfram  and  rouge. 
Iron  was  also  separated  from  the  ignited  residue  of  blood.  All  the 
specimens  examined  gave  the  same  result. 

Fig.  1  represents  the  bands  seen  in  a  solution  of  cobalt  chloride  to 
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a  scale  of  wave-lengths;  the  three  most  refrangible  bands  are  easilj- 
photographed,  but  are  not  visible  to  the  eye  under  ordinary  condi- 
tions. The  iron  spectrum  (Fig.  2)  in  general  appearance  closely 
resembles  the  cobalt  spectrum,  but  the  baud  which  in  cobalt  is  at  605 
is  slightly  shifted  nearer  the  blue,  as  shown  in  the  diagram ;  there 
appears  also  to  be  a  shift  in  the  501  band,  but  in  the  opposite  direc- 
tion. It  was  found  that  ether  always  dissolved  out  of  the  fen-ic 
chloride  a  substance  which  gave  a  band  of  extraordinary  intensify- 
exactly  agreeing  in  position  with  the  530  band  in  the  cobalt 
spectrum  ;  further,  that  on  increasing  the  strength  of  the  ethereal 
solution,  other  bands  became  visible,  agreeing  with  the  bands  observed 
in  the  strong  chlorhydric  solution  of  ferric  chloride,  and  diifering 
only  in  the  case  of  the  690  and  655  bands,  which  in  the  ethereal 
solution  were  nearer  the  blue.  Fig.  2  is  the  spectrum  observed  in  a 
solution  of  iron  in  chlorhydric  acid,  peroxidised  by  any  ordinary 
means. 

For  a  variety  of  reasons  the  authors  believe  that  this  spectrum 
(Fig.  2)  does  not  arise  from  the  presence  of  cobalt  in  the  iron.  In 
the  first  place  there  is  a  constant  difference  between  the  two  spectra, 
as  shown  in  the  position  and  appearance  of  the  band  at  597.  A  trace 
of  cobalt  dissolved  along  with  the  iron,  gives  the  same  spectrum  as 
pure  cobalt  dissolved  in  chlorhydric  acid.  Again,  on  gradually 
increasing  the  strength  of  a  pure  cobalt  chloride  solution,  the  bands 
in  the  red  are  the  first  to  appear,  and  the  band  at  530  is  not  visible 
until  the  general  absorption  has  crept  up  as  far  as  580,  completely 
blocking  up  the  red  end  of  the  spectrum ;  in  an  ethereal  solution  from 
iron,  on  the  contrary,  this  530  band  is  the  first  to  appear,  and  the 
bands  in  the  red  only  become  visible  in  comparatively  strong  solutions. 
Ether  extracts  the  band-giving  substance  from  the  ferric  chloride 
with  great  ease ;  but  it  abstracts  nothing  from  the  cobalt  chloride. 
Again,  on  dissolving  iron  in  chlorhydric  acid,  no  bands  are  visible,  and 
so  long  as  the  iron  is  in  the  ferrous  state  even  ether  extracts  no  band- 
giving  substance ;  but  on  converting  the  ferrous  into  ferric  chloride 
by  nitric  acid,  or  potassium  chlorate,  &c.,  the  band-yielding  substance 
is  at  once  apparent.  A  known  weight  of  Mr.  Crookes's  Demidorff 
iron  was  converted  into  chloride  and  dissolved  in  a  known  volume  of 
ether,  and  the  intensity  of  the  bands  compared  with  those  given  bv 
cobalt  chloride  dissolved  in  a  similar  bulk  of  chlorhydric  acid ;  it 
was  found  that  approximately  it  required  a  weight  of  cobalt  equal  to 
that  of  the  iron  to  give  bands  of  similar  intensity. 

Discussion. 
Mr.  J.  Norman  Lockyee  said  that  some  years  since,  in  a  paper  com- 
municated to  the  Royal  Society,  he  had  suggested  that  there  were 
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many  clifFcront  molccnlar  groupings  of  the  same  clement  possible, 
and  tliat  spcetrnni  analysis  would  disclose  these  ;  if  the  same  mole- 
cular grouping  were  demonstrated  in  several  substances,  then 
undoubtedly  there  was  a  common  constituent.  If  the  bands  described 
by  the  authors  represent  a  substance  common  to  iron  and  cobalt,  it 
should  be  possible  to  obtain  spectroscopic  evidence  of  its  presence  at 
some  temperature  on  volatilising  the  metals;  although  he  had  not  fully 
studied  cobalt  and  nickel  comparatively,  he  had,  in  fact,  found  that 
under  certain  special  conditions  some  of  the  spectroscopic  appearances 
weT'C  common  to  both  and  in  such  a  marked  degree  as  to  render  it 
improbable  that  they  were  caused  by  imparities. 

Dr.  Perkin  referred  to  the  non-appearance  of  bands  in  an  alcoholic 
solution  of  purpurin  and  their  appearance  in  an  ethereal  solution,  as 
an  illustration  of  the  influence  of  the  solvent. 

Dr.  Armstroxg  remarked  that  the  slight  shift  of  the  bands  which 
had  been  referred  to  did  not  necessarily  indicate  that  diiferent  sub- 
stances were  primarily  the  cause  of  the  absorptions,  as  it  was  well 
known  that  such  effects  were  observed  on  employing  different  solvents  ; 
the  absorbing  substance  might  in  the  one  case  be  held  in  combination 
more  firmly  than  in  the  other ;  this  view  was  in  harmony  with  the 
statement  that  ether  did  not  extract  the  band-yielding  substance  in 
all  cases. 

Dr.  Russell  in  reply  said  that  not  the  spectrum  as  a  whole,  but 
only  one  of  the  bands  was  shifted.  His  view  was  that  the  solvents 
had  broken  up  the  substance  into  a  finer  state. 

15.   "  Note  on  Methyl  Fluoride."     By  Norman  Collie,  Ph.D. 

MM.  Moissan  and  Meslans  have  recently  described  (Comjjf.  rend., 
Dec.  31st,  1888)  a  new  method  of  preparing  methyl  fluoride;  but 
they  do  not  seem  to  be  aware  that  this  substance  had  already  been 
obtained  in  a  state  of  puinty  (Lawson  and  Collie,  Chem.  Soc.  Trans., 
1888,  626)  ;  the  opportunity  is  therefore  now  taken  to  describe  farther 
experiments  made  with  the  gas. 

The  measurements  of  some  of  the  physical  constants  of  methyl 
fluoride  have  been  made  in  conjunction  with  Professor  Ramsay.  The 
vapour-pressures  taken  at  temperatures  varying  from  —  5°C.  to  45°  C. 
are  as  follows : — 
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The  substance  assumes  tlie  critical  state  at  44-9°  C.  and  at  a  pres- 
sure of  47123  mm.  This  pressure  is  probably  slightlj  too  high, 
owing  to  a  trace  of  air,  and  the  temperature  too  low.  The  error  in 
pressure  pi^obablj  does  not  exceed  ]  500  mm.,  and  of  temperature  0-2°  C. 

A  determination  of  the  relative  density  of  the  gas  gave  17-38,  the 
theoretical  number  being  17'05.  On  exposing  a  mixture  of  equal 
volumes  of  methyl  fluoride  and  chlorine  to  sunlight,  it  became  colour- 
less in  a  few  hours,  the  interaction  being  CH3F  -f  Clj  =  CH2CIF  +  HCl. 
The  further  action  of  chlorine  was  found  to  take  place  much  more 
slowly,  and  attempts  to  prepare  CCI3F  were  without  success. 

Discussion. 

Professor  Thorpe,  after  remarking  on  the  importance  of  Moissan's 
researches  on  fluoz-ine  and  its  compounds,  said  that  he  feared  that  our 
Continental  colleagues  were  less  prone  to  take  note  of  our  woik  than 
we  wei-e  of  theirs.  Moissan  was  generally  said  to  be  the  discoverer  of 
phosphorus  trifluoride  and  oxyfluoride,  but  as  a  matter  of  strict 
history  the  former  was  first  described  by  J.  Maclvor,  in  the  Chemical 
News  (1875,  32,  232),  and  the  latter  by  Schulze  (/.  pr.  Ghem.,  1880, 
21,  442). 

Dr.  Collie  said  that  he  had  incidentally  described  the  preparation 
of  methyl  fluoride  in  a  paper  on  the  action  of  heat  on  tetramethyl- 
ammonium  compounds,  and  it  was  therefore  not  remarkable  that  his 
method  had  remained  unnoticed  by  Moissan. 


16.  "  The  nitration  of  N"aphthalene-/3-Sulphonic  Acid."  By  Henry 
E.  Armstrong  and  W.  P.  Wynne. 

According  to  Cleve,  three  isomeric  a-nitro-/3-sulphonic  acids  are 
produced  on  nitrating  naphthalene-|S-sulphonic  acid ;  the  chlorides  of 
these  acids  melt  respectively  at  169°,  140°,  and  125°.  The  sulpho- 
chloride  melting  at  125°  corresponds  to  7-dichloronaphthalene  (m.  p. 
48°)  ;  the  remaining  two  were  originally  supposed  by  Cleve  to  furnish 
one  and  the  same  dichloronaphthalene  melting  at  61°,  but  subsequently 
he  considered  it  probable  that  two  distinct  dichloronaphthalenes  were 
formed,  which  melted  at  the  same  temperature,  and  this  conclusion 
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would  appear  to  receive  support  from  the  autlioi-s'  discovery  that  there 
are  two  whichmelt  at  nearly  the  same  temperature,  viz.,  1 : 3  CioHeClz 
(m.  p.  61-5°)  and  1  :  2'  or  1  :  3'  CuHsCl,  (m.  p.  63-5°).  In  a  recent 
paper  (Ber.,  1888,  3275  Cleve  has  provisionally  represented  the  three 
acids  in  question  by  the  following  formuliE,  which  had,  however,  pre- 
viously been  made  known  in  Reverdin  and  Nolting's  monograph  : — 

NO. 
SO,H  /\^SO,H  /\'^\S0.K 


NO.  NOj 

Sulphochloride : 
M.  p.  125°.  M.  p.  140°.  M.  p.  169°. 

A  variety  of  considerations  have  led  the  authors  to  attempt  the 
preparation  of  these  acids  :  in  the  first  instance  they  became  specially 
interested  in  them  on  account  of  the  supposed  occurrence  of  isomeric 
change  on  treating  two  of  them  with  PCI5 ;  then  Avhen  it  was  dis- 
covered that  two  dichloi'o naphthalenes  existed  which  melted  at  nearly 
the  same  temperature,  corresponding,  it  was  to  be  presumed,  to  two 
of  the  acids,  it  became  of  importance  to  ascertain  which  of  the  acids 
corresponded  to  the  one  and  which  to  the  other  diehloronaphthalene, 
as  their  constitution  would  thereb3'be  determined  ;  and  lastly  because, 
in  the  event  of  one  of  the  acids  being  found  to  yield  I  :  3  diehloro- 
naphthalene, the  direct  production  of  meta-derivatives  of  naphtha- 
lene would  be  established,  a  result  of  considerable  theoretical  import- 
ance, inasmuch  as  hitherto  it  has  always  been  found  that  a  hetero- 
nucleal  a-derivative  is  formed  in  cases  in  which  the  corresponding 
benzene-derivative  would  afford  a  meta-derivative. 

The  authors  have  nitrated  potassium  naphthalene-/3-sulphonate  by 
grinding  it  up  with  2'5  mol.  proportions  of  nitric  acid  (I'o),  and  then 
heating  on  the  water-bath ;  as  soon  as  dissolution  was  effected,  water 
was  added,  and  the  solution  evaporated  on  the  water-bath,  water 
being  frequently  added.  A  partial  separation  of  the  isomeric  acids 
by  means  of  the  bai'ium  salts  was  fii'st  effected  in  the  manner  recom- 
mended by  Cleve ;  the  various  fractions  were  subsequently  treated 
with  PCI5,  and  the  sulphochlorides  crystallised  alternately  from 
benzene,  acetic  acid,  and  carbon  bisulphide.  It  was  found  that  the 
niti"ation  was  complete.  Both  on  account  of  the  large  proportion  of 
the  chloride  melting  at  169°  which  is  obtained,  and  of  its  high 
melting  point,  the  authors  were  led  to  expect  that  this  compound 
would  prove  to  correspond  to  the  heteronucleal  diehloronaphthalene 
melting  at  63"5°,  rather  than  to  the  1  :  3-derivative  as  indicated  by 
Cleve's  formula,  and  they  actually  find  this  to  be  the  case ;  on  heating 
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tlae  sulphocLloride  with  PCI3  at  220°,  then  steam  distilling,  resteaming 
the  product,  and  crystallising  it  from  alcohol,  a  dichloronaphthalene 
was  obtained  wliich  melted  at  62'o — 63";  the  sulphonic  acid  prepared 
therefrom  gave  an  arihydrous  potassium  salt,  and  a  sulphochloride 
Tvhich  soon  after  its  separation,  when  only  partially  opaque,  melted 
at  115",  but  subsequently  when  entirely  opaque  at  11 7"0°.  Cleve's 
two  nitrosulphochlorides,  melting  at  125°  and  169°,  therefore  corre- 
spond respectively  to  the  Dahl  and  Badische  modi6cations  of  beta- 
naphthylaminesulplionic  acid. 

All  attempts  to  separate  a  third  sulphochloi'ide  have  been  unat- 
tended with  success:  products  of  intermediate  melting  point  have 
indeed  been  obtained,  but  on  recrystallisation  have  been  resolved  into 
the  two  chlorides  melting  at  125°  and  169°.  This  result  is  perhaps 
significant,  if  the  theorttical  imjjrobability  of  the  formation  of  a 
meta-compound  be  borne  in  mind  ;  but  the  authors  are  loth  to  accept 
the  apparently  logical  interpretation  of  their  results,  as  they  are 
unacquainted  with  the  precise  conditions  under  which  Cleve  worked — 
only  a  very  brief  statement  of  his  method  having  been  made  public — 
especially  as  the  third  acid  is  said  by  Cleve  to  be  sjiaringly  produced, 
and  as  it  is  within  their  own  experience  that  slight  variations  in 
treatment,  such  as  may  escape  notice,  may  materially  affect  the  result. 
It  is,  however,  noteworthj-  that  Palmaer  (Ber.,  1838,  3260)  has 
obtained  only  the  two  heteronucleal  ^-sulphonic  acids  on  sulphonating 
a-nitronaphthalene.  In  view  of  the  importance  of  the  question  raised, 
it  is  hoped  that  Cleve  will  ere  long  communicate  a  detailed  account 
of  his  method  which  will  make  it  easy  to  verify  his  conclusions. 

17.  "  The  action  of  Bromine  and  Chlorine  on  the  salts  of  Tetrethyl- 
phosplionium."  By  Orme  Masson,  M.A.,  D.Sc.  (Edin.),  and  J.  B. 
Kirkland,  the  Univei*sity  of  Melbourne. 

An  account  is  given  of  experiments  in  continuation  of  those  on  the 
action  of  halogens  on  the  salts  of  organic  bases  by  Dobbin  and 
Masson  (Che7n.  Soc.  Trans.,  1885  and  1886).  The  results  show  a 
very  close  general  similarity  between  the  polyhaloid-derivatives  of 
tetrethylphosphonium  and  those  of  trimethylsulphine  and  of  tetra- 
methylammonium,  previou.sly  described.  The  tendency  to  form  solid 
poh'haloid  compounds  is,  however,  more  marked.  Thus,  for  instance, 
a  crystalline  tetrethylphosphonium  tribroniide,  PEtiBra,  was  obtained, 
whereas  the  previously  described  tribromides  were  unstable  liquids  ; 
also  a  solid,  but  unstable,  more  highly  brominated  bromide,  which 
was  shown  by  synthetic  experiments  to  have  the  composition  PEt4Br7. 
Chlorine  acting  on  the  chloride  gives  only  one  compound,  the 
trichloride,  PEtiCIg ;  but  with  the  iodide  it  forms  the  tetrachloride, 
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PEtiICl4,  Avhich  is  converted  by  alcohol  into  tbe  dicliloriodide, 
PEt4lCl2.  Quantitative  synthetic  experiments  were  made  to  ascertain 
whether  the  sulphate  really  resembles  the  haloid  compounds  ;  from 
these  it  appears  that  it  closely  resembles  the  bromide  in  its  behaviour 
towards  bromine  and  the  chloi-ide  in  its  behaviour  towards  chlorine, 
both  in  the  nature  and  apjiearaiice  of  the  products  and  in  thoir  com- 
position. The  solid  broniinated  sulphate,  (PEt4)2S04*Bri2,  yields  the 
tribroniide,  PEtiBrs,  when  treated  with  alcohol.  The  most  highly 
brorainated  derivative  of  the  sulphate  that  could  be  obtained  had  the 
composition  (PEt4)..S04*Br22 ;  but  it  is  doubtful  whether  this  really 
represents  a  definite  compound.  The  following  table  contains  a  list 
of  the  new  substances,  the  methods  of  forming  them,  and  their  most 
marked  properties.  The  first  formula  is  (|neried  because  the  experi- 
mental evidence  does  not  suffice  to  establish  it,  though  analogy 
renders  it  probable.  The  eighth  formula  is  queried  because  of  the 
doubt  already  expressed  as  to  the  definite  nature  of  the  substance  to 
which  it  is  assigned. 


No. 

Substance. 

Method  of  forma- 
tion. 

'J'emp.  of 
forma- 
tion. 

Chief  properties. 

1.. 

2  . 
3.. 

4.. 

PEt4lBr4(?) : 

i 

PEt4TBr.,  

PEt4lCl4    

PEt4lCl., 

Br,  on  iodide 

Alcohol  on  1 

CL  on  iodide 

Alcohol  on  3 

Br^  on  bromide. .  . . 

Alcohol  on  5  or  9. . 
CI2  on  chloride .... 

Br.j  on  sulphate  . . . 
Brj  on  sulpliate. .  . . 
Cln  on  suiidiate.  .  .  . 

cold 
70° 
110° 

110° 

cold 
110° 
130 

Bright  red  crystal,  solid, 
unstable. 

Orange  crystals:  stable. 

Yellow  crystal  mass  :  un- 
stable. 

Yellow  crystals,  stable. 

Scarlet  crystal  mass  :  un- 
stable. 

Bed  crystals  :  stable. 

Yellow  crystal  mass:  un- 
stable. ' 

Red  liqiiid :  unstable. 

Eed  solid  :  unstable. 

Yellow  solid  :  unstable. 

5.. 

6.. 
7.. 

8.. 

9.. 

10.. 

PEtjBry 

PEt^Br, 

PEtjCls 

(PEt4).,S04Br.,.(?). 

(PEt4).,S04Hri.-,    ... 
(PEt4)  ,804014    .... 

18.  "  The  preparation  of  the  salts  of  Triethylsulphine,  Tetrethyl- 
phosphonium,  and  analogous  bases."  By  Orme  Masson,  M.A.,  D.Sc. 
(Edin.),  and  J.  B.  Kirklaud,  University  of  Melbourne. 

When  sulphur  is  heated  with  ethyl  iodide  in  sealed  tubes  at  180°, 
it  entirely  disappears  and  is  converted  into  triethylsulphinetriiodide, 
S  +  3EtI  =  SEtsls;  on  treating  this  triiodide  under  water  with 
hydrogen  sulphide  it  is  converted  into  the  iodide,  fi-om  which  the 
hydroxide,  &c.,  may  be  prepared.  The  yield  is  nearly  a  theoretical 
one. 


21 

The  same  process  is  applicable  to  the  preparation  of  selenine  salts 
from  selenium,  and  of  tetraethylphosphonium  salts  from  phospborns — 
either  the  ordinary  or  the  red  modification.  In  the  case  of  phos- 
phorus, however,  a  mixture  of  two  different  polyiodides  is  obtained  : 
2P  +  7EtI  =  PEtJa  +  PEtsTi.  The  second  of  these  is  converted 
by  the  treatment  with  hydrogen  sulphide  and  water  into  triethyl- 
phosphine  oxide,  so  that  only  half  of  the  phosphorus  goes  to  form  the 
phosphonium  salt,  PEtJa  +  H.,S  =  FEUL  +  2HI  +  S  ;  PEtsT^  + 
H2S  +  HjO  =  PEtaO  +  4HI  +  S.  The  yield  obtained  is  very 
nearly  theoretical. 

The  use  of  silver  hydroxide  may  be  obviated  by  adopting  Hofmanu's 
potash  process  in  recovering  tetrethylphosphonium  iodide  from  the 
solution  obtained  after  the  hydrogen  sulphide  treatment.  The  solu- 
tion is  saturated  with  potash  and  warmed,  when  the  iodide  forms  an 
oily  layer  on  the  surface,  which  is  readily  separated  and  purified. 
This  method  works  well,  and  it  also  answers  in  the  case  of  the  sul- 
phine  preparation. 

The  researches  of  Carius  and  of  Crafts  and  Silva  on  the  prepai^ation 
of  triethylphosphine  oxide  from  phosphorus  and  ethyl  iodide  are 
criticised  in  the  light  of  the  results  of  the  present  investigation. 
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Smithsonian  Miscellaneous  Collections :  663,  Index  to  the  Litera- 
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From  the  Institution. 

Rapport  fait  au  comite  des  stations  agronomiques  et  des  laboratoires 
agricoles,  par  la  sous-commission  des  methodes  analytiques.  Nancy 
1888.  From  Mr.  Warington. 

II.  By  Purchase. 

La  margarine  et  le  beurre  artificiel,  par  C.  Girard  et  J.  De  Brevans. 
Paris  1889. 

Die  chemische  und  mikroskopisch-bacteriologische  Uutersuchung 
des  Wasssrs,  von  P.  Tiemann  und  A.  Gartner.  Erste  Lieferung, 
Braunschwig  1889. 

Hiilfstabelleu  zur  mikroskopischenMineral-Bestimmuugin  Gesteinen, 
von  H.  Rosenbusch.     Stuttgart  1888. 
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At  the  next  meeting  on  February  2lst,  there  will  be  a  ballot  for 
election  of  Fellows,  and  the  following  papers  will  be  read  : — 

"  The  density  of  gaseous  hydrogen  fluondu."  By  Professor  Thorpe 
and  F.  J.  Hambly. 

"  Note  on  the  decomposition  of  potassic  chloride  by  heat  in  tlio 
presence  of  uianganic  peroxide."     By  Professor  McLeod, 

"  Contributions  to  the  chemistry  of  lignification."  By  C.  F.  Cross 
and  E.  J.  Bevan. 

"  Determination  of  the  atomiu  weight  of  chromium."  By  S.  G. 
Rawson. 
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ABSTRACTS  OF  THE  PHOCEEDINGS 


CHEMICAL    SOCIETY. 


No.  63.  Session  1888-89. 


February  21st,  1889.     Mr.  W.  Crookes,  F.R.S.,  Presiclenii,  in  the 

Chair. 

Mr.  A.  E.  Tutton  was  formally  admitted  a  Fellow  of  the  Society. 

It  was  announced  that  the  following  changes  in  the  Council  List 
were  proposed  by  the  Council  : — 

As  President,  Dr.  W.  J.  Russell,  F.R.S.,  vice  Mr.  Crookes,  F.R.S. 

As  Vice-Presidents,  Professor  J.  Emerson  Reynolds,  F.R.S.,  and 
Mr.  H.  Warington,  F.R.S.,  vice  Mr.  Howard  and  Prof.  Sehorlemmer. 

As  Members  of  Council,  Dr.  N.  Collie,  Prof.  J.  Ferguson,  M.A., 
Mr.  S.  U.  Pickering,  M.A.,  and  Mr.  J.  F.  M.  Page,  vice  Profs.  Carnelley, 
P.  F.  Frankland  and  Ramsay,  F.R.S. ,  and  Mr.  Friswell. 

Messrs.  R.  H.  Davies,  R.  J.  Friswell  and  S.  Rideal  were  appointed 
by  the  meeting  to  audit  the  Treasurer's  accounts. 

Cei'tificates  were  read  for  the  first  time  in  favour  of  Messrs. 
John  Leigh  Hoskyns-Abfahall,  Norman  Villa,  Rusholme,  Manchester  ; 
James  Aunal,  3,  Reid  Street,  Dundee  ;  Richard  Douglas  Bailey, 
City  Breweiy,  Gloucester ;  Henry  Richardson  Hoyles,  c/o  Messrs. 
Tr.  acher  &  Co.,  Bombay  ;  Clement  Joseph  Leaper,  4,  Chester  Road, 
Ranelagh,  Dublin ;  George  T.  Wilkinson  Newsholme,  74,  Market 
Place,  Sheffield;  Richard  W.  Roberts,  22,  Calle  Arturo  Prat,  Val- 
paraiso, Chili ;  Thomas  Alexander  Shegog,  39,  St.  Mary's  Road, 
Dublin  ;  Henry  Simmons,  9,  Christ  Church  Terrace,  Cheltenham  ; 
Patrick  Alexander  Weir,  M.B.,  Ghazipur,  N.W.P.,  India;  Charles 
Wood,  5,  Woodview,  Bradford,  Torks. 

The  following  were  elected  Fellows  of  the  Society  : — Messrs. 
P.  Carmody,  Edward  Mitchell  Chaplin,  John  W.  Clayton,  John 
Curragh,  Philip  Norman  Evans,  Robert  Ferguson,  MA.,  David 
Farrier,  Conrad  Gerling,  Alfred  Miall  Hanson,  John  Joseph  Hickey, 
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AVilliain  H.  Jowett,  William  E.  Lauer,  George  McCalraan,  Harrj  East 
^Miller,  Arthur  F.  ^Morgan,  Henry  Joshua  Pliillips,  George  Artliur 
Pingstone,  Harry  Hollis  Robins,  Stanley  Scut  ham,  James  Speak  man, 
Thomas  B.  Stillman,  George  Sherbrooke  Turpin,  M.A.,  B.Sc, 
Thomas  John  Underbill. 

The  following  papers  were  read  : — 

19.  "  Xote  on  the  decomposition  of  Potassic  Chlorate  by  heat  in 
the  presence  of  Manganic  Peroxide." 

Having  observed  the  alteration  in  appearance  that  peroxide  of 
manganese  undergoes  when  heated  with  potassic  chlorate,  the  author 
has  made  a  number  of  experiments,  using  different  kinds  of  oxide  of 
manganese,  determining  the  loss  of  weight  that  the  mixture  suffers 
when  heated  and  also  the  quantity  of  chlorine  simultaneously 
generated.  The  heating  was  generally  effected  by  the  vapour  of 
boiling  mercury,  at  which  temperature  the  potassic  chlorate  is  not 
changed.  The  more  finely  divided  the  peroxide,  the  more  rapid  is 
the  action  and  the  more  chlorine  is  evolved.  When  the  evolution  of 
chloi'ine  is  prevented  by  the  addition  of  a  small  quantity  of  sodic  or 
potassic  carbonate,  the  decomposition  of  the  chlorate  proceeds  very 
slowly,  unless  the  temperature  be  raised  much  above  that  of  boiling 
mercury.  When  potassic  chlorate  is  fused  with  a  minute  quantity  of 
peroxide  of  manganese,  the  residue  is  found  to  be  pink  on  cooling, 
indicating  the  presence  of  a  permanganate  :  and  inasmuch  as  potassic 
permanganate  is  decomposed  at  a  temperature  of  275°,  it  is  not 
improbable  that  the  permanganate  is  decomposed  by  the  heat  as 
rapidly  as  it  is  produced  into  potassic  manganate,  manganic  peroxide, 
and  oxygen ;  the  resulting  potas.sic  manganate  is  acted  on  by  chlorine 
generated  by  the  action  of  the  peroxide  on  some  fresh  chlorate,  form- 
ing potassic  chloride,  manganic  peroxide  and  oxygen,  so  that  the 
peroxide  is  being  continually  reproduced.  The  quantity  of  chlorine 
evolved  corresponds  to  only  a  very  small  proportion  of  the  manganic 
peroxide  present,  so  if  the  first  action  really  takes  place,  the  chlorine 
must  be  absorbed  and  employed  in  converting  the  potassium  into 
chloride. 

Discrssiox. 

Professor  Thorpe,  referring  to  the  well-known  fact  that  no  per- 
chlorate  is  formed  in  presence  of  manganese  dioxide,  asked  how  this 
was  to  be  explained. 

Mr.  Williams  stated  that  he  had  been  unable  to  obtain  the 
theoretical  amount  of  oxygen  from  potassium  chlorate  by  heating  it 
in  vacuo  :  a  gas  was  given  off  which  attacked  mercury —  presumably 
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chlorine,  and  therefore  it  was  probable  that  the  residue  contained 
potassium  peroxide.  On  heating  silver  iodate  in  vacuo  the  theoretical 
amount  of  oxjgen  was  obtained  without  difficulty. 

Professor  McLeod  said  that  he  was  unable  to  account  for  the  non- 
production  of  perchlorate  in  presence  of  manganese  dioxide  ;  as  potas- 
sium perchlorate  was  not  decomposed  by  heating  with  manganese 
dioxide,  it  probably  was  not  even  an  ephemeral  product.  He  had 
without  difficulty  obtained  almost  the  theoretical  amount  of  oxygen 
from  chlorate.  He  did  not  think  that  the  pink  colour  was  due  to 
ferrate  as  had  been  suggested,  as  he  had  found  that  iron  oxide  gave  a 
somewhat  different  colour. 

Professor  Ramsay  remarked  that  Stas,  in  his  determination  of  the 
ratio  of  potassium  chloride  to  oxygen  in  chlorate,  had  not  found  that 
peroxide  was  formed. 

20.  "The  vapoar-density  of  H^'drogen  Fluoride."  By  T.  E. 
Thorpe,  F.R.S.,  and  F.  J.  Hambly. 

Gaseous  hydrogen  fluoride,  on  being  heated  from  a  few  degrees 
above  the  boiling  point  of  the  liquid,  shows  a  rapid  decrease  in 
density,  owing  to  the  dissociation  of  HjF^  molecules  ultimately  into 
HF  molecules,  the  course  of  the  dissociation  being  similar  to  that 
observed  in  the  case  of  nitrogen  peroxide  and  acetic  acid.  The 
authors  have  carefully  studied  the  molecular  breaking  down  of  the 
vapour  as  it  is  effected  by  changes  of  temperature  and  pressure.  It 
would  appear  that  there  is  no  evidence  for  the  existence  of  a  mole- 
cule corresponding  to  the  formula  H3F2.  If  it  exists  at  all,  it  must  be 
formed  only  during  the  process  of  transition  of  H^F^  into  a;HF,  and 
be  such  that  it  can  persist  under  given  circumstances  only  in  the 
presence  of  definite  proportions  of  molecules  more  or  less  complex 
than  itself.  The  density  at  above  32°  corresponds  apparently  with 
H2F2,  but  the  curve  gives  no  indication  of  any  condition  of  statical 
equilibrium  in  the  neighbourhood  of  this  temperature  such  as  would 
be  manifest  if  such  a  molecule  were  capable  of  independent  existence. 
At  temperatures  below  this  point  the  density  gradually  increases  in  a 
perfectly  regular  manner  until  at  26"4°,  the  lowest  temperature 
observed,  the  density  becomes  1"773,  equivalent  to  a  molecular  weight 
of  5l"2  (H3F3  ^  GO)  ;  as  it  is  heated  the  vapour  behaves  like  a 
mixture  of  a  complex  molecule  HrF^,  or  of  HjFj-  and  HyF^  molecules, 
with  a  gradually  increasing  number  of  molecules  of  HF,  the  process 
of  dissociation  being  perfectly  continuous  until  the  temperature 
increases  to  about  60°,  when  the  density  becomes  approximately 
normal,  i.e.,  coi'responds  to  a  vapour  consisting  wholly  of  HF  mole- 
cules. 
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As  in  tlie  case  of  nitrogen  peroxide,  dissociation  takes  place  with 
increasing  rapidity  as  the  temperature  increases  until  it  attains  a 
maximum  when  about  50  per  cent,  of  the  heavier  molecules  have 
been  decomposed,  after  which  the  increase  becomes  gradually  smaller, 
at  first  slowly,  then  rapidly.  The  curves  showing  tbe  mean  increase 
resemble  in  fact  that  given  by  Naumann  (Thennoclieviie,  1882)  as 
representing  the  increase  in  the  rate  of  dissociation  of  nitrogen  per- 
oxide, but  with  this  very  marked  difference,  that  the  mean  increase 
for  1°  C.  in  the  case  of  hydrogen  fluoride  is  at  its  maximum  nearly 
three  times  as  great  as  that  of  nitrogen  peroxide. 

The  authors  have  studied  the  effect  of  pressure  on  the  course  of  the 
dissociation  by  attenuating  a  given  volume  of  the  gas  maintained  at 
the  constant  temperature  of  32°,  at  which  point  the  vapour  is 
supposed  to  consist  wholly  of  H2F2  molecules.  It  is  seen  that  the 
slightest  alteration  of  pressure  at  this  temperature  at  once  disturbs 
the  ultimate  proportion  of  the  complex  to  the  simpler  molecules  in 
ihe  gaseous  mixture — a  fact  which  again  points  to  the  non-existence 
of  a  stable  molecale  corresponding  to  H0F2.  The  reduction  of  the 
actual  pressure  may  be  effected  not  only  by  direct  attenuation  but  by 
mixing  the  vapour  with  a  neutral  gas.  Experiments  made  by  the 
addition  of  dry  air  showed  that  the  intervention  of  the  air  particles 
has  no  effect  on  the  extent  of  the  ultimate  decomposition  of  the 
complex  hj^drogen  fluoride  molecules  corresponding  to  a  particular 
diminution  of  pressure.  The  presence  of  the  air  may  alter  the  rate 
of  the  dissociation,  but  it  has  no  appreciable  influence  on  its  maxi- 
mum amount.  Lastly,  they  see  in  the  fact  that  their  values  for  the 
density  at  circa  32°,  under  ordinary  atmospheric  pressure,  agree 
almost  exactly  with  those  obtained  by  Mallet,  a  proof  that  the  nature 
of  the  vessel  or  the  chai*acter  of  its  surface  exert  no  appreciable  effect 
on  the  extent  of  the  dissociative  change,  Mallet's  experiments  having 
been  made  in  glass  coated  with  paraffin,  whereas  those  of  the  authors 
were  made  in  a  vessel  of  platinum.  This  point  is  of  importance 
in  view  of  Konowalow's  experiments  on  the  effect  of  surface  in 
influencing  the  rate  and  extent  of  dissociation. 

Discussiox. 
Professor  Ramsat  said  that  Professor  Thorpe,  in  speaking  of  the 
analogy  of  the  results  obtained  in  the  case  of  hydrogen  fluoride  with 
those  of  the  Brothers  K^atanson  for  nitric  peroxide,  had  pointed  out 
that  these  latter  afforded  insufficient  proof  of  the  higher  limiting 
value  of  11  in  the  formula  N„02«  ;  and  that  this  limiting  value  was  aho 
unknown  in  the  case  of  acetic  acid,  of  which  the  vapour-density  also 
increased  with  fall  of  temperature.  Now  there  were  three  separate 
lines  of    argument  leading   to   a  knowledge  of    the  higher  limiting 
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formulas  of  these  bodies  which  liad  been  pointed  out  by  himself  and 
Dr.  Young,  and  of  which  the  data  were  to  be  found  in  papers  pablishe  1 
in  the  Philosophical  Transactions,  iu  the  Philosophical  Magazine  and 
in  the  Chemical  Socieiifs  Transactions.  The  first  of  these  has  reference 
to  the'  alteration  of  density  of  the  saturated  vapour  with  fall  of  tem- 
perature and  corresponding  fall  of  pressure.  It  is  argued  that  the 
density  of  the  vapour  of  a  substance  must  necessarily,  at  any  given 
temperature,  be  higher  when  the  vapour  is  on  the  point  of  condensa- 
tion than  when  it  is  unsaturated.  Hence,  if  it  can  be  proved  that  the 
density  of  the  saturated  vapour  oi  bodies  like  nitric  peroxide  and 
acetic  acid  shows  no  signs  of  increasing  beyond  those  required  for  the 
respective  formulas  IS^oOi  and  CiHeiOi,  such  formula  must  denote  the 
limit  of  complexity  of  the  molecules,  in  the  gaseous  state  at  least.  To 
ascertain  such  a  limit,  Dr.  Young  and  the  speaker  constructed  from 
the  Natansons'  data  for  the  relations  of  volume,  pressure  and  tempera- 
ture of  nitric  peroxide,  and  their  own  data  for  the  vapour-pressure  of 
of  that  body,  isothermal  curves  in  which  pressures  formed  ordinates 
and  vapour-densities  abscissa.  The  terminal  points  of  such  curves 
are  characterised  by  rapid  increase  of  density  without  rise  of  pressure, 
and,  in  fact,  denote  that  the  substance  is  no  longer  in  the  gaseous 
state,  the  vapour-pressure  of  the  liquid  having  been  reached.  The 
densities  of  the  saturated  vapour  therefore  will  correspond  with  the 
angles  of  union  of  the  isothermal  curves  with  horizontal  straight 
lines  representing  condensation  to  liquid  under  vapour-pressures 
constant  for  each  temperature.  By  joining  with  each  other  such 
angles  of  union  for  each  temperature  a  curve  is  obtained  expressing 
the  densities  of  the  saturated  vapour  in  relation  to  pressure.  It  is 
evident  from  inspection  of  such  a  curve  for  acetic  acid,  shown  in  a 
plate  in  the  Society's  Transactions  (1886,  806),  that  the  line  of  zero- 
pressure  would  be  cut  at  the  density  60,  corresponding  to  the  formula 
C4H8O4 ;  a  similar  curve  can  be  constructed  froiu  the  ^Nfatansons' 
results  and  Ramsay  and  Young's  determinations  of  the  vapour- 
pressures  of  nitric  peroxide,  and  this  intersects  the  line  of  zero- 
pressure  at  a  point  corresponding  to  the  vapour-density  92,  equi- 
valent to  the  formula  N2O4. 

The  second  argument  is  as  follows :  Representing  the  relations  of 
temperature  and  pressure  of  a  "  perfect "  gas  for  any  given  constant 
volume,  p  =^  c  .t,  where  c  is  a  constant  and  t  absolute  temperature. 
This  is  the  equation  to  a  straight  line  ;  such  a  line  is  termed  an  iso- 
choric  line  or  isochor ;  its  point  of  origin  for  a  perfect  gas  is  absolute 
zero  of  pressure  and  temperature.  If  a  different  volume  be  chosen, 
the  slope  of  the  Ime  is  different.  Now  it  is  clear  that  if  a  given 
volume  of  gas  contains  2re  mols.,  pressure  will  rise  with  rise  of 
temperature  at  twice  the  rate   that  it  would  if  the  given  volume  of 
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gas  contained  u  molecules.  Constructing  for  nitrii;  peroxide  and  for 
acetic  acid,  on  the  assumption  that  they  are  perfect  gases,  diagrams 
showing  the  relations  of  pressure  and  temperature  for  the  formulae  NO^ 
and  C2H4O2  at  such  volumes  that  1  gram  occupies,  say,  1000  cubic 
centimetres  in  each  case,  the  resulting  straight  lines  will  manifestly 
differ  in  slope  from  those  corresponding  to  the  respective  foi'mulfe 
N2O4  and  C2H8O4,  the  pressure  in  the  latter  case  not  rising  so 
rapidly  with  rise  of  temperature,  owing  to  the  smaller  number  of 
molecules  in  that  volume.  But  we  know  that  the  actual  behaviour 
of  these  bodies  is  not  that  of  perfect  gases.  The  line  representing  the 
relations  of  pressure  and  temperature  should  at  high  temperatures, 
when  the  substances  exist  in  the  molecular  state  NO2  and  C2Hj02, 
nearly  coincide  with  the  theoretical  line  for  these  molecular  states ; 
and  at  low  pressures  and  temperatures  with  the  line  denoting  the 
molecular  condition  X2O4  and  CiHgOi.  The  data  of  actual  experi- 
ments show  that  such  is  the  case.  The  S-shaped  isochoric  curve 
trends  so  that  it  is  probable  that  it  would  become  tangential  with 
that  expressing  the  behaviour  of  molecules  of  the  higher  formula^, 
showing  no  signs  of  cutting  it,  as  it  must  needs  do,  were  still  more 
complex  molecules  capable  of  existence. 

The  thii"d  line  of  argument  is  derived  from  the  application  of 
Raoult's  method  to  a  solution  of  nitric  peroxide  in  acetic  acid ; 
the  results  obtained  by  the  speaker  show  that  even  with  very  varying 
proportions  of  peroxide  the  molecular  weight  corresponds  closely 
with  the  formula  N2O4. 

In  conclusion,  Prof.  Ramsay  suggested  that  it  was  very  desirable 
that  the  authors  should,  if  possible,  obtain  data  for  a  greater  number 
of  isothermals  than  the  two  which  they  had  already  constructed,  so  as 
to  afford  means  for  determining  the  true  complexity  of  the  molecule  ; 
and  also  that  such  results  should  be  checked  by  the  application  of 
Raoult's  method,  dissolving  the  hydrogen  fluoride  in  glacial  acetic 
acid. 

Professor  Thorpe  said  that  it  was  impossible  to  apply  Raoult's 
method,  on  account  of  the  violence  of  the  action  which  took  place  on 
adding  hydi-ogen  fluoride  to  acetic  acid. 

21.  "Contributions  to  the  Chemistry  of  Lignifieation ;  the  con- 
stitution of  the  Jute  Fibre  Substance."  By  C.  F.  Cross  and  E.  J. 
Bevau. 

The  authors  describe  the  resnlts  of  fuller  study  of  the  ligno-cellu- 
loses  (compare  Cliem.  Soc.  Trans..  1882,  90  ;  1883,  18).  The 
substance  of  the  jute  fibre  may  be  empirically  represented  by  the 
formula  CnHisOg,  and  although  an  aggregate,  its  properties  and  com- 
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position  are  sufficiently  constant  to  warrant  its  being  regarded  as  a 
chemical  unit.  It  is  to  a  certain  extent  attacked  and  dissolved  by 
liydrolytic  agents,  but  the  insoluble  residues  possess  the  composition 
and  pi"operties  of  the  original;  hydrolytic  agents  which  are  at  the  same 
time  Oxidising  agents,  e.g.,  dilute  nitric  acid,  however,  cause  its 
resolution  into  insoluble  cellulose  and  soluble  non-cellulosic  acid 
])roducts.  On  treatment  with  a  mixture  of  concentrated  nitric  and 
sulphui'ic  acids,  it  is  converted  into  explosive  nitrates,  ultimately  into 
what  appears  to  be  the  tetranitrate,  Ci3Hi405(N03)4. 

Tlie  characteristic  action  ot"  chlorine,  whereby  ligno-cellulose  is 
resolved  into  cellulose  and  a  yellow  chlorinated  derivative,  has  been 
studied  by  a  special  method  and  apparatus,  and.  it  is  shown  that 
interaction  takes  place  according  to  the  equation  C43P,H702O342  +  24C12 
=  eCigHnCliOg  +  SZCsHioOj  +  3H,0  +  24HC1.  Previous'  observa- 
tions showed  the  probable  presence  in  the  chlorinated  fibre  of  mairo- 
gallol. 

A  comparison  of  the  composition  of  the  latter  with  that  of  the 
chlorinated  derivative,  however,  indicates  that  it  is  associated  with 
another  substance  having  approximately  the  formula  CiavHi^gOsg. 

Moreover,  the  chlorinated  derivative  has  been  found  to  contain  a 
constituent  yielding  on  hydrolysis  furfural  and  acetic  acid.  Tbese 
compounds  are  also  readily  yielded  by  the  original  ligno-cellulose, 
and  the  quantities  obtained  confirm  the  empirical  formula  deduced  as 
above  from  the  statistical  comparison  with  mairogaliol. 

The  non-cellulosic  constituent  therefore  appears  to  be  composed  of 
(a)  a  group,  CigHigOio — a  ketone  transitional  to  a  quinone,  capable  of 
combining  directly  with  chlorine  to  form  mairogaliol ;  (h)  a  furfural 
group,  C5H4O0,  in  combination  by  condensation  with  a  and  with  (c),  a 
group  yielding  acetic  acid.  These  are  associated  in  the  approximate 
molecular  proportions  of  (a)  2,  (h)  G,  (c)  5  =  C76H80O37. 

J^'rom  the  examination  of  various  types  of  liguified  tissues  and 
fibres,  the  authors  conclude  that  the  composition  of  the  ligno-cellu- 
loses  in  the  earlier  stages  of  growth  approximates  to  that  of  jute  ; 
but  that  in  the  true  woods,  in  which  the  carbon  percentage  is  higher 
and  the  properties  of  which  differ  sensibly  from  those  of  the  first 
named — condensation  has  proceeded  further. 

22.  "The  atomic  weight  of  Chi-omium."      By  S.  G.  Eawson,  B.Sc. 

The  author  has  determined  the  equivalent  of  chromium  by  convert- 
ing a  known  weight  of  carefully  purified  ammonium  bichromate  into 
chromic  oxide  :  the  chromate  was  first  reduced  by  means  of  alcohol 
and  muriatic  acid,  an  excess  of  ammonia  solution  was  then  added 
to  precipitate  the  chromium  as  hydi'oxide,  the  water  was  removed  by 
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evaporation,  and  after  drying  the  residue  at  140",  tlie  ammonium  salt 
was  expelled  hy  ignition  in  a  muftle.  All  tlie  operations  were  carried 
out  in  one  and  the  same  platinum  dish  ;  full  detiils  are  given  in  the 
paper.     The  following  are  the  results  obtained  :  — 


Weight  of 
(NH,),Cr,0. 
(corrected). 


•012/5 

■081806 

•29430 

•13966 

•08778 

•14319 


Weight  of 

Cr,03 
(corrected) . 

0-61134 
0-65266 
0-78090 
0-68799 
0-59595 
0-68987 


Katio  of 
Cr  :H. 
52130 
52-010 
52-020 
52-129 
52-016 
52-059 


General  mean 52061 

Maximum  difference.         0'120 


At  the  next  meeting  on  March  7th,  there  will  be  a  ballot  for  the 
election  of  Fellows,  and  the  following  papers  will  be  read  : — 

"  The  constitution  of  certain  Naphthalene-derivatives."  By  Dr. 
Armstrong  and  Mr.  Wynne. 

"  The  decomposition  of  Carbon  Bisulphide  by  shock."  By  Pro- 
fessor Thorpe. 
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March  7th,  1889.     Mr.  W.  Crookes,  F.R.S.,  President,  in  the  Chair. 

Messrs.  P.  Norman  Evans,  Percy  A.  E.  Richards  and  Thomas  J. 
Urderhill  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Frederick  William  Boam,  2,  De  Montford  Square,  Leicester;  William 
Frew,  King  James  Place,  Perth  ;  James  Hall,  Grove  House,  Totten- 
ham ;  James  Bruce  Miller,  Rubislaw,  Den  North,  Aberdeen ;  George 
Cannon  McMurtry,  35,  Binfield  Road,  Clapham,  S.W.  ;  John  Charles 
Platts,  25,  Harcourt  Road,  Crookesmoor,  Sheffield ;  Duncan  Taylor 
Richards,  12,  Park  Terrace,  South  Shields  ;  John  William  Slater,  36, 
Wray  Crescent,  ToUington  Park,  N. ;  William  John  Waterbouse,  211, 
Lord  Street,  Southport;  Mortimer  Woolf,  3,  Acoll  Road,  West 
Hainpstead. 

The  following  papers  were  read  : — 

23.  "  The  decomposition  of  Carbon  Disulphide  by  shock  ;  a  Lecture 
Experiment."     By  T.  B.  Thorpe,  F.R.S. 

The  author,  in  studying  the  action  of  the  fluid  alloy  of  potassium  and 
sodium  on  carbon  disulphide,  obtained  a  yellowish- brown  solid  sub- 
stance Avhich  exploded  with  great  violence  when  subjected  to  pressure 
or  friction.  If  the  explosion  occurred  in  contact  with  carbon  di- 
sulphide that  substance  was  resolved  into  its  elements. 

As  carbon  disulphide  is  an  endothermic  compound,  the  author  was 
induced  to  try  whether  its  vapour  could  not  be  resolved  into  its 
elements  by  the  explosion  of  various  detonating  agents,  e.g.,  mercuric 
fulminate,  in  the  manner  indicated  by  Berthelot.  It  is  found  that  such 
a  decomposition  is  readily  effected  by  exploding  a  charge  of  005  gram 
fulminate  within  a  stout  glass  tube  containing  a  few  c.c.  of  carbon 


34 

cTisTilpliide  vapour.  The  carton  disulphide  is  at  once  resolved  into 
carbon  and  sulphur,  which  line  the  inside  of  the  tube.  The  experiment 
may  be  easily  made  with  perfect  safety,  and  forms  a  good  illus- 
tration, for  class  purposes,  of  the  resolution  of  an  endofchermic 
substance  into  its  elements  by  sudden  shock. 

Discussion. 

The  President  pointed  out  that  the  spectrum  of  mercury  was  rich 
in  ultra-violet  rays,  and  suggested  that  perhaps  the  decomposition 
was  induced  by  these  rays. 

Professor  Thorpe,  in  reply,  said  that  this  explanation  had  not 
occurred  to  him ;  he  believed,  however,  that  the  effect  was  purely 
mechanical,  inasmuch  as  Berthelot  had,  in  fact,  exploded  nitrous 
oxide  by  sudden  compression.  In  reply  to  Mr.  Groves,  he  said  that 
he  had  only  experimented  with  the  gaseous  disulphide;  he  beHeved 
that  no  explosive  compound  was  formed  by  treating  the  disulphide 
with  sodium. 

24.  "  The  determination  of  the  constitution  of  the  Heteronucleal 
a/3-  and  /3/3-di-derivatives  of  Naphthalene."  By  Henry  E.  Armstrong 
and  "W".  P.  "Wynne. 

In  a  recent  communication  {Chem.  Soc.  Proceedings,  No.  58,  1888, 
p.  104)  the  authors  have  shown  that  proof  has  now  been  obtained  that 
the  two  dichloronaphthalenes  melting  at  48''  and  63"5°,  corresponding 
respectively  to  the  Dahl  and  Badische  modifications  of  betanaphthyl- 
aminesulphonic  acid,  are  the  1  :  2'  and  1  :  3'  heteronucleal  dichloro- 
naphthalenes ;  at  the  same  time  they  have  insisted  that  it  is  impossible 
fi'om  existing  data  to  determine  whether  the  compound  melting  at  48° 
is  the  1:2',  and  that  melting  at  63'5°  the  1  :  3 '-derivative  or  vice  versa, 
and  this  they  have  done  notwithstanding  the  evidence  brought  for- 
ward by  Erdmann  and  Kirchhoff  (Annalen,  247,  366  ;  Berichte,  1888, 
3447;  these  Proceedings,  No.  61,  1889,  p.  8).  These  chemists  have 
inferred  that  the  dichloronaphthalene  melting  at  48'  is  the  1  :  3'- 
derivative,  as  they  prepared  it  synthetically  from  metachlorobenzalde- 
hyde  ;  and  they  regard  the  isomeride  which  the  authors  have  shown 
melts  at  63"o°  as  the  1  :  2'-derivative,  as  they  obtained  it  from  para- 
chlorobenzaldehyde.  The  authoi'S  have  on  several  occasions  criticised 
Erdmann  and  Earchhoff's  arguments  and  have  pointed  out  their  in- 
sufficiency, their  main  objection  being  that  the  position  of  the  hydroxyl 
in  the  naphthol- derivatives  prepared  synthetically  could  not  be  deter- 
mined ;  they  have  also  suggested  that  in  some  cases  the  hydroxyl 
might  take  up  the  position  indicated  by  Erdmann  and  Karchhoff,  and 
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in  others  the  alternative  alpha-position.  Moreover  it  appears  to  them 
that  the  argument  recently  advanced  by  Erdmann  (BericMe,  1888, 
3447)  in  reply  to  their  criticism,  is  deprived  of  its  force  by  Erdmann's 
own  admission  that  phenylisocrotonic  acid  is  converted  with  excep- 
tional ease  into  the  corresponding  lactone  ;  however  stable  the  lactone 
may  be  when  formed,  the  fact  that  it  is  so  readily  producible  is  indicative 
of  the  manner  in  which  the  naphthol-hydroxyl  might  eventually  assume 
a  different  position  from  that  assigned  to  it  by  Erdmann.  And  even 
if  no  argument  of  this  kind  could  be  advanced,  the  fact  that  conden- 
sation is  effected  at  a  relatively  high  temperature  and  that  it  involves 
considerable  molecular  rearrangement,  renders  the  occurrence  of 
isomeric  change  both  possible  and  probable. 

Believing  that,  "  as  in  the  case  of  benzene  there  is  little  doubt  that 
the  constitution  of  naphthalene-derivatives  will  be  determined  eventu- 
ally by  the  study  of  naphthalene-derivatives  and  not  by  synthetic 
methods  of  the  character  of  those  of  Erdmann  and  Kirchhoff  "  (Brit. 
Assoc.  Bep.,  1888  ;  Chem.  News,  58,  295),  they  have  devoted  their 
attention  to  the  study  of  the  chloronaphthylaminesulphonic  acids  :  by 
determining  the  relative  positions  of  the  three  pairs  of  radicles  CI 
and  NHo,  CI  and  SO3H,  and  NHo  and  SO3H  in  such  acids  it  is 
obviously  possible  to  determine  the  relative  positions  of  the  three 
radicles  in  a  heteronucleal  chloramidosulphonic  acid,  and  on  this 
result  the  absolute  orientation  of  the  radicles  may  be  based,  provided 
that  it  can  be  shown  how  the  radicles  are  situated  in  any  one  of  the 
two  pairs  of  hetero-di-derivatives  obtainable  from  the  tri- derivative. 
No  absolute  method,  free  from  reproach,  has  yet  been  devised  of 
determining  the  constitution  of  any  known  hetero-di-derivative  of 
naphthalene,  but  in  the  case  of  the  sea-compounds,  arguments  may  be 
advanced  which  are  of  such  weight  as  to  leave  but  little  room  for 
doubt.  The  two  possible  hetei-o-aat-compounds  are  represented  by 
the  symbols 
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There  can  be  little  doubt,  and  it  is  indeed  generally  held,  that  so- 
called  a-dinitronaphthalene  (m.  p.  =  216°)  and  the  corresponding 
7-dichloronaplithalene  (m.  p.  =  107°)  are  compounds  of  type  I,  and 
that  ;S-dinitronaphthalene  (m.  p.  170°)  and  the  corresponding  f-di- 
chloronaphthaleue  (m.  p.  =  83°)  are  compounds  of  type  II.  Thus 
/3-diamidonaphthalenc,    according   to    Aguiar's   observations    on    its 
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behaviour  towards  nitrous  acid  and  towards  oxalates  {Ber.,  1874, 
313),  behaves  in  an  altogetlier  peculiar  manner,  simulating  that  of  an 
ortho-di-derivative,  as  pointed  out  originally  by  Ladenburg  (ibid., 
1878,  1G51).  The  pseudortho-character  of  /i-diamidonaphthalene  and 
the  corresponding  di-derivatives  is  also  established  by  Ekstrand's 
investigation  of  the  nitronaphthoic  acid  corresponding  to  /3-dinitro- 
naphthalene  (ibid.,  1883,  2881)  ;  by  Bamberger's  investigation  of 
naplithalic  acid  (ibid.,  1887,  237)  ;  and  by  Erdmann's  investigation 
of  the  a-amido-a-sulphonic  acid  obtained  on  reducing  the  so-called 
Schollkopf  flt-nitronaphthalene-as-sulphonic  acid  (Aniialen,  247,  343). 
On  the  other  hand,  an  argument  of  great  force  in  favour  of  the 
adoption  of  a  formula  of  t3-pe  I  for  a-dinitronajDhthalene  and  other 
corresponding  uniform  di-derivatives  (derivatives  containing  two 
similar  radicles)  may  be  derived  from  the  fact  that  all  melt  at  higher 
temperatures  than  the  isomeric  aa-compounds -,  it  is  to  be  expected, 
on  general  grounds,  that  compounds  of  symmetrical  structure  would 
be  thus  distinguished. 

By  sulphonating  1  :  2  a-chloro-,3-naphthylamine  hydrochloride  by 
means  of  four  times  its  weight  of  an  acid  containing  about  2  per  cent, 
of  SO3,  the  authors  have  succeeded  in  obtaining  three  isomeric 
a-chloro-/3-amidosulphonic  acids.  No.  I  acid  is  produced  in  largest 
amount  and  almost  exclusively  if  sulphonation  be  effected  by  heating 
at  70°  for  sis  hours.  If  the  heating  be  prolonged  for  about  six  houi's 
at  a  somewhat  higher  temperature,  viz.,  about  100°,  No.  II  acid  is  the 
chief  produ-ct  No.  Ill  acid  is  chiefly  produced  if  sulphonation  be 
effected  by  heating  during  about  six  hours  at  about  160°.  No.  I  acid 
is  very  difficultly  soluble  in  water  ;  it  is  best  purified  by  dissolving  it 
as  sodium  salt  in  a  large  bulk  of  boiling  hot  water  and  precipitating 
by  acid-  the  separated  acid  is  at  once  filtered  off,  and  these  operations 
are  several  times  repeated.  It  usually  crystallises  in  glistening^  flat, 
elongated  prisms ;  its  salts  crystallise  well,  but  are  easily  soluble, 
especially  the  sodium  and  ammonium  salts.  No.  II  acid  is  slightly 
more  soluble  than  the  No.  I  acid,  and  crystallises  in  a  less  charac- 
teristic manner ;  its  salts  are  difficultly  soluble ;  the  sodium  salt  is 
especially  characteristic,  being  almost  insoluble  in  the  presence  of 
alkali :  it  crystallises  with  4|  mols.  HoO  in  glistening,  apparently 
monoclinic  plates.  No.  Ill  acid  is  the  most  soluble,  and  yields  very 
soluble  salts,  which  do  not  crystallise  well ;  it  crystallises  in  tufts  of 
needles.  This  acid  is  best  separated  from  No.  11  acid  by  means  of 
the  ammonium  or  sodium  salts. 

In  order  to  determine  the  constitution  of  these  acids  the  authors 
have,  on  the  one  hand,  displaced  the  halogen  by  means  of  sodium 
amalgam,  and,  on  the  other,  have  displaced  the  ^-amido-group  by 
means  of  v.  Baeyer's  hydrazine  method.     They  have  already  ascer- 
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tained  that  the  No.  I  acid  affords  the  Dahl  modification  of  betanaph- 
thylamixiesulphonic  acid,  and  the  No.  Ill  acid  the  so-called  ^-acid  of 
Bayer  and  Duisberg ;  the  investigation  of  the  amido-acid  from  No.  II 
acid,  and  of  the  three  chlorosulphonic  acids  derived  from  the  three 
chloramidosnlphonic  acids  is  also  almost  completed. 

In  the  number  of  the  ChemiJcer  Zeitung  just  to  hand,  mention  is 
made  of  the  title  of  a  paper  by  P.  Hellstrom,  read  at  the  Swedish 
Academy  of  Sciences  on  February  13th,  from  which  it  appears  that 
the  same  subject  is  elsewhere  being  investigated,  and  it  is  on  this 
ground  alone  that  the  authors  are  induced  to  communicate  their  results 
in  the  present  incomplete  form. 

There  is  little  doubt  that  under  ordinary  conditions  of  sulphonation 
chlorobetanaphthylamine  will  yield  other  products  than  those  de- 
scribed, and  in  fact  others  have  already  been  observed.  The  authors 
propose  also  to  study  the  sulphonic  acids  obtained  from  other  chloro- 
naphthylamines,  and  have,  in  fact,  already  prepared  acids  from 
dichloralphanaphthylamine,  from  1  :  2-chloralphanaphthylamine  and 
from  bromalphanaphthylamine.  It  is  anticipated  that  in  this  way  it 
will  be  possible  to  determine  the  constitution  of  the  dichloronaphtha- 
lenesulphonic  acids,  and  hence  to  determine  the  manner  in  which 
substitution  is  effected  in  their  formation.  From  their  No.  1  chlor- 
amidosu] phonic  acid  the  authors  have  already  prepared  the  correspond- 
ing dichloronaphthalenesulphonic  acid,  and  find  that  it  is  identical 
with  the  chief  product  of  the  sulphonation  of  the  1  :  2-dichloronaph- 
thalene  melting  at  34°,  that,  namely,  which  yields  a  sulphochloride 
crystallising  in  massive  prisms  melting  at  about  105°  (Brit.  Ass. 
Report,  1888;  Chem.  News,  58,  296). 

25.  ''The  action  of  Chloroform  and  Alcoholic  Potash  on  Phenyl- 
hydrazine."     By  S.  Ruhemann,  Ph.D.,  M.A. 

The  author  finds  that  together  with  the  compound  previously 
described  by  Mr.  Elliott  and  himseK  (Chem.  Soc.  Trans.,  1888,  850), 
which  he  proposes  to  call  cUisocyananilide,  there  is  formed  a  certain 
amount  of  formylpheuylhydrazine,  CgHo-NH-NH-COH. 

From  formyl,  in  like  manner,  he  has  obtained  formyltolylhydrazine 
and  diisocyanparatoluidide ;  the  latter  crystallises  in  faintly  yellow 
plates,  melting  at  185°. 

Diisocyananilide  is  converted  by  the  action  of  methyl  iodide  into  a 
methammonium  iodide  of  the  formula  CuHiiN4(CH3)-CH3l,  the  pro- 
duction of  which  is  proof  of  the  presence  of  an  imido-group.  On 
adding  bromine  to  an  acetic  solution  of  the  anilide,  a  mixture  of  a 
monobromo-  (m.  p.  220°)  and  a  tribromo-derivative  is  precipitated ; 
the  solution  containing  a  third  substance  (m.  p.  131°)  of  the  formula 
CiiHioBr.N^. 
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ADDITIONS  TO  THE  LIBRARY. 

T.  Donations. 

The  American  Chemist,  a  Monthly  Journal  of  Theoretical,  Ana- 
lytical, and  Technical  Chemistry  ;  edited  by  C.  F.  Chandler  and  H. 
Chandler.    Vols.  I— V  '.all  that  were  issued).     New  York  1870-1875. 

From  Dr.  Hugo  MuUer. 

The  Scientific  Works  of  C.  William  Siemens,  Kt.  ;  edited  by  E.  F. 
Bamber,  Vol.  I,  Heat  and  Metallurgy;  Vol.  II,  Electricity  and 
Miscellaneous;  Vol.  Ill,  Addresses,  Lectures,  &c.     London  1889. 

From  tlie  Executors  of  the  late  Sir  William  Siemens. 

U.  S.  Geological  Survey.  Mineral  Resources  of  the  United  States; 
Calendar  Year  1887.     By  D.  T.  Day.     Washington  1888. 

From  the  Director  of  the  Survey. 

Analisi  dell'  acqua  ferruginosa  di  Cavelonte  di  D.  Leonardi.  Trento 
1867. 

L'ecole  des  engrais  chimiques,  par  Georges  Ville,  2me  edition. 
Paris  1869. 

Les  engrais  chimiques.  Entretieus  agricoles  donnes  au  champ 
d'experiences  de  Vincennes  dans  la  saison  de  1867,  par  Georges  Ville. 
2me  edition.     Paris  1868.  From  Walter  White,  Esq. 

IT.  S.  Treasury  Department.  Report  of  the  Commissioner  of 
Inland  Revenue  for  the  fiscal  year  ended  Jane  80,  1888,  by  J.  S. 
Miller.     Washington  1888.  From  the  Author. 

Practical  Organic  Chemistry  :  the  Detection  and  Properties  of  some 
of  the  more  important  Organic  Compounds,  by  S.  Rideal.  London 
1889.  From  the  Publishers. 


At  the  next  meeting,  on  March  21st,  the  following  papers  will  be 
read : — 

"  The  Molecular  Weights  of  Metals."     By  Prof.  Ramsay,  F.R.S. 
"  Compounds  of  Tribenzylphosphine  Oxide."     By  Dr.  Collie. 
"  The  rate  of  Dissolution  of  Metals  in  Acids."     By  V.  H.  Veley. 
"  The  Constitution  of  Primuline."     By  A.  G.  Green. 


The  Anniversary  ]\Ieeting  will  be  held  on  Thursday,  March  28th, 
at  8  P.M.  The  President  will  deliver  an  address  on  "  Recent  Researches 
on  the  Rare  Earths  as  interpreted  by  the  Spectroscope." 

HAKEISON   AND    SONS,   PEINTEHS   IN  OBDINAKY  TO  HEB  MAJESTY,  ST.  MAETIK's  LANE. 


Issued  5/4/1889. 


ABSTEACTS  OF  THE  PEOCEEDINGS 


CHEMICAL    SOCIETY. 


No.  65.  Session  1888-89. 


Marcli  21st,  1889.     Mr.  W.  Crookes,  F.R.S.,  President,  in  the  Cliair. 

Certificates  were  read  for  tlie  first  time  in  favour  of  Messrs.  Jolan 
Kitchen,  Beech  Grove,  Ulverston  ;  John  Edmund  Legg,  Elm  House, 
Great  Berkhamstead,  Herts  ;  Walter  J.  Sjkes,  47,  Ouseley  Road, 
Balham,  S.W. ;  William  Vii'tne,  The  Laboratory,  Crosswells  Brewery, 
Oldbury. 

26.  "  The  Molecular  Weights  of  the  Metals."  Preliminary  Notice. 
By  William  Ramsay,  Ph.D.,  F.R.S. 

The  molecular  weights  of  a  number  of  metals  have  been  deter- 
mined by  Raoult's  vapour-pressure  method,  viz.,  by  ascertaining  the 
depression  of  the  vapour-pressnre  of  the  solvent  produced  by  a  known 
weight  of  dissolved  substance.  The  connexion  between  osmotic 
pressure  and  depression  of  vapour-pressure  has  been  shown  bj'  van't 
Hoff,  and  in  a  recent  number  of  the  Zeitschrift  fur  physikalische 
CTiemie  by  Ai-rhenius  ;  the  method  of  the  latter  is  characterised  by 
great  simplicity.  It  has  also  been  mathematically  developed  by 
Planck  (see  also  Zeitschr.  f.phys.  Ghem.,  1888,  405). 

The  relation  between  molecular  weight  and  depression  is  expressed 
by  the  equation 

^  _  W'  X  P  X  ;. 
lUO  X  d    ' 

where  W  is  the  molecular  weight  to  be  found;  W'  the  molecular 
weight  of  the  solvent ;  P/100  the  percentage  weight  of  the  dissolved 
substance  in  solution;  p  the  vapour-pressure  of  the  solution;  and  d 
the  depression  in  the  vapour-pressure  of  the  solvent  produced  by 
adding  the  substance  dissolved.  It  will  be  noticed  that  the  relation 
is  independent  of  temperature. 

The  solvent  employed  was  liquid  mercury ;  the  temperatures  260° 
and  270°  for  a  few  substances,  and  the  boiling  point  of  mercury  for 
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most.  The  apparatus,  of  which  a  description  ■will  appear  in  the 
complete  paper,  is  of  the  sim2)lest  clescri])tion,  and  lends  itself  to  the 
determination  of  molecular  weights  of  all  substances  soluble  in  any  pure 
menstruum ;  no  knowledge  of  the  vapour-pressures  of  the  solvent  being 
required.  The  method  is  much  more  genei'ally  and  easily  applicable 
than  the  alternative  method  of  Raoult  whereby  the  molecular  weight 
is  deduced  from  the  depression  of  the  melting  point  of  a  solvent  due 
to  dissolved  substance. 

The  results  obtained  are  as  follows  : — 


Element. 


Atomic 
■sveiorlit. 


Molecular  weight. 


Found. 


Calculated. 


Litliium  . . . 
Sodium  . .  . . 
Potassium. . 

Silver 

Gold 

Barium  . . . 
Magnesium 

Zinc 

Cadmium  . . 
Grallium  . . . 
Thallium  .. 

Tin 

Lead 

Antimony . . 
Bismuth  . . . 


7-02 

7-00 

2.3 

04 

121 

39 

14 

28-57 

107 

93 

109  0 

197 

22 

204-3 

137 

0 

74-45 

2-i 

3 

20-33 

65 

34 

60-85 

112 

1 

100-0 

69 

9 

68-1 

204 

2 

183-5 

119 

1 

114-9 

206 

93 

204-1 

120 

2 

134-2 

208 

1 

209-2 

7-02 
11-52 

? 

107-93 

197-22 

68-5 

24-3 

65-43 

112-1 

69  9 

204-2 

119  1 

206-9 

120-3 

208-1 


Molecular 
formiila. 


Li,. 
Naj. 

Au,, 

Bal. 

Mgi. 

Znj. 

Cdi. 

Gaj. 

Tl,  (?). 

Sni. 

Pb,. 

Sbi. 

Bi,. 


These  numbers  represent  some  of  the  actual  results.  ^Nevertheless, 
they  must  not  be  taken  as  absolute  ;  although  in  many  cases  they  are 
conclusive  as  to  the  molecular  weight  of  the  metal,  still  further 
experinaents  are  needed.  As  an  instance  of  what  occurs,  the  metals 
thallium  and  antimony  may  be  chosen.  With  thallium,  for  example, 
the  following  results  were  obtained  : — 


Molecular  weight. 

Percentage  of  thallium 
in  amalgam. 

r 
Found. 

Calculated. 

0-8191  p.  c. 

157-4 

204-2 

1-666       „ 

183-5 

204-2 

2-894       „ 

174-3 

204-2 

3-290       „ 

183-9 

204-2 

Xo  appreciable  change  is  produced  on  concentration.  But  with 
antimony,  the  molecular  weight  increases  proportionately  to  the 
amount  present,  thus  : — 


Molecular  weight. 

Fouud. 

Calculated. 

l:u-2 

120-3 

1.5.5-4 

120-3  to  240-6 

193-4 

120-3  to  240-6 

294-6 

240-6  to  481-2  ? 
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Percentage  of  antimony 
in  amalgam. 

1-117  p.  c. 
1-52G     „ 
2-257     „ 
3-289     „ 

Here  an  association  of  atoms  is  evidently  in  proo-ress. 

It  may  appear  startling  that  tlie  molecular  weiglit  of  the  metals 
sodium,  potassium  and  barium  are  given  as  half  their  atomic  weights. 
From  the  formula  employed  in  calculation,  it  will  be  seen  that  this  is 
on  the  assumption  that  the  molecular  formula  of  mercury  is  Ho-,. 
There  are  strong  reasons  in  favour  of  this  supposition,  and  the  whole 
question  will  be  discussed  in  the  complete  paper.  But,  at  present,  it 
may  be  taken  as  the  most  convenient  way  of  stating  results.  The 
author  would  not  wish  to  commit  himself  to  any  positive  assertion 
on  the  point,  except  in  so  far  as  the  accuracy  of  the  experimental 
data  are  concerned.  The  numbers  have  been  amply  confirmed  bv 
repetition,  and  must  be  taken  as  accurate  within  from  1  to  5  per  cent. 
of  the  quantity  measui-ed. 

The  author  is  now  occupied  in  extending  these  results,  and  in  con- 
firming them  by  the  depression  of  the  melting  point  method. 

27.  "The  application  of  Raoult's  depression  of  melting  point 
method  to  Alloys."    By  C.  T.  Heycock,  M.A.,  and  E.  H.  Neville,  M.A. 

The  result  of  Raoult's  investigations  on  the  lowerino-  of  the 
freezing  points  of  solutions  "  that  one  molecular  proportion  of  any 
substance  dissolved  in  100  molecular  proportions  of  any  solvent 
whatever  lowers  the  freezing  point  of  that  solvent  062°  G."  has  not 
apparently  been  tested  by  the  dissolution  of  metals  in  metals. 

The  authors  therefore  present  the  results  of  some  preliminary  experi- 
ments on  the  change  in  the  solidifpng  point  of  tin  caused  by  the  addi- 
tion of  small  quantities  of  other  metals.  From  repeated  experiments, 
they  have  confidence  that  the  numbers  obtained  are  approximately 
correct,  though  they  reserve  for  a  future  paper  details  of  the  method 
of  experiment  and  the  conclusions  which  may  be  drawn  fi-om  the 
results.  For  the  present,  it  is  sufficient  to  state  that  the  dissolution 
of  a  metal  in  tin  appears  to  follow  the  same  laws  as  that  of  com- 
pounds in  other  solvents,  i.e.,  (1)  That  the  fall  iu  temperature  of  the 
solidifying  point  is  dii-ectly  proportional  to  the  weight  of  metal 
added.  (2)  That  the  fall  of  temperature  is  inversely  as  the  atomic 
(molecular?)  weight  of  the  metal  added.  The  experiments  were 
conducted  by  melting  a  mass  of  400  grams  of  tin,  and  by  means  of 
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a  mercury  thermometer,  using  a  reading  telescope,  the  solidifying 
point  was  detoi'mined  whilst  tlie  mass  was  kept  rapidly  stiiTed.  Sliglit 
surfusion,  usually  three  or  four  tenths  of  a  degree,  was  generally 
noticed.  The  tin  was  then  re-melted,  and  from  1  to  3  grams  of  metal 
added,  and  the  solidifying  point  again  determined.  In  some  cases 
where  ihe  metals  alloy  with  difficulty,  portions  of  the  400  grams  of 
tin  were  withdrawn,  and,  whilst  fused  under  hnr;>v  in  a  gns  furnace, 
known  weights  of  the  other  metals  were  added,  and  then  this  con- 
centrated alloy  was  added  to  the  hulk  of  the  tin.  Another  gram  or 
two  of  the  metal  was  then  added,  and  the  experiments  repeated.  The 
average  melting  point  of  the  tin  usrd  was  226"4°  C.  Working  as 
above  described,  the  authors  find  that  one  atomic  propni'tion  of  each 
of  the  following  elements  dissolved  in  100  atomic  proportions  of  tin 
causes  the  following  falls  of  temperature  : — 

Zn 2-53° 

Cu    2-47 

Ag 2-67 

Cd 2-16 

Pb 2-22 

Hg   2-3 

Al 1-34 

Sb 2-0  (rise). 

The  facts  that  aluminium  produces  a  fall  only  one-half  that  of  the 
other  elements,  and  antimony  produces  a  rise,  are  they  think  of 
especial  importance. 

They  hope  shortly  to  communicate  a  more  complete  paper  to  the 
Society,  and  intend  using  other  solvents  such  as  Na,  Cd,  Pb,  Hg,  &c. 
They  also  propose  to  investigate  the  behaviour  of  those  alloys  which 
appear  to  be  true  compounds,  and  to  find  out  to  what  extent  of  con- 
centration the  fall  of  temperature  remains  proportional  to  the  weight 
of  metal  added,  &c. 

Discussion. 

Dr.  Armstrong  said  that  notwithstanding  the  apparent  regularity 
and  simplicity  of  the  results,  he  was  not  prepared  to  accept  them  as 
in  the  least  degree  final.  There  was  not  sufficient  evidence  in  his 
opinion  that  the  effect  observed  was  not  in  part  at  least  the  outcome 
of  a  change  in  the  molecular  composition  of  the  solvent ;  this  objection 
had  already  been  formulated  by  himself  as  well  as  by  Professor 
J.  J.  Thomson  and  no  one  had  as  yet  replied  to  their  criticisms 
(c/.  Brit.  Ass.  Beport,  1888  ;  Eeport  of  Electrolysis  Committee).  The  ques- 
tion was  one  of  fundamental  importance  in  relation  not  only  to  the 
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cletermination  of  molecular  weights  of  dissolved  substances,  but  also  to 
tlie  interpretation  of  the  phenomena  of  electrolysis  and  chemical 
change  generally.  The  results  obtained  by  Raoult's  methods  were,  he 
thought,  comparable  with  those  obtained  by  determining  the  specific 
heats  of  the  elements ;  in  the  latter  case  the  observations  were 
undoubtedly  made  with  masses  of  molecules,  which  probably  were 
of  varying  degrees  of  atomic  complexity  (c/.  Brit.  Ass.  Report,  1885, 
p.  962),  and  yet  the  results  were  found  to  be  such  as  to  justify  con- 
clusions being  di^awn  as  to  the  relative  magnitudes  of  their  funda- 
naental  constituents — the  atoms.  In  the  same  way  it  was  possible 
that  the  results  obtained  by  Raoult's  method  by  means  of  observa- 
tions on  the  behaviour  of  molecular  complexes  might  afford  the 
means  of  deducing  the  relative  magnitudes  of  the  fundamental  mole- 
cules comprising  the  complexes,  but  not  of  the  actual  complexes 
operated  with.  The  formation  of  compounds  which  undoubtedly 
took  place  in  the  case  of  sodium,  for  example,  mast  influence  the 
results. 

Mr.  CROiiPTON  asked  Professor  Ramsay  whether  he  had  examined 
solutions  of  strengths  other  than  those  given.  He  di-ew  attention  to 
Beckniann's  recent  experiments  on  the  lowering  of  the  freezing 
point ;  these  show  that  the  true  molecular  weight  was  only  obtained 
when  solutions  were  used  the  concentration  of  which  was  allowed 
to  vary  only  within  certain  narrow  limits  ;  and  that  if  the  solutions 
were  too  dilute  the  molecular  weight  obtained  from  the  lowuring  of 
the  fi-eezing  point  was  too  low,  while  if  the  solutions  were  too  con- 
centrated, it  was  too  high.  In  some  cases  the  vai-iation  of  the  number 
obtained  with  the  concentration  was  enormous.  The  same  would 
probably  be  the  case  for  the  reduction  of  the  vapoui--pressure.  The 
results  brought  forward  were  undoubtedly  of  the  greatest  interest,  but 
he  thought  that  the  method  had  not  been  so  thoroughly  investigated  as 
to  give  them  an  absolute  value  as  molecular  weight  determinations. 

Mr.  Pickering  said  that  when  the  fi'eezing  points  of  mixtures  of 
sulphuric  acid  and  water  were  plotted  out  in  a  form  which  should, 
according  to  Raoult,  give  a  straight  line,  they  gave  a  most  iri'egular 
figure.  Between  0  and  100  per  cent,  the  solidifying  point  sunk 
twice  below  — 40°,  and  rose  twice  to  + 10°.  The  extreme  end  of  the 
figure  (for  weak  solutions)  is,  no  doubt,  ii-regular  and  cui'vilinear 
like  the  rest  of  it,  and  can  be  called  straight  only  because  the  ii'regu- 
larity  and  curvature  are  lost  in  the  comparative  magnitude  of  the 
experimental  error.  It  was  not  fair  to  consider  evidence  deduced 
from  such  a  source  in  the  same  light  as  that  deduced  from  gaseous 
densities,  where  any  appreciable  deviation  from  straightness  is  found 
only  at  the  extreme  ends  of  the  figure,  and  where  the  deviation  is  of 
the  same  regular  character  in  every  case. 
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Mr.  GitoTES  sufj^gested  that  although  compounds  of  the  metals 
and  mercury  could  be  formed,  it  was  possible  that  these  underwent 
dissociation  when  dissolved  in  mercury. 

Professor  Caret  Foster  remarked,  that  in  the  case  of  weak 
solutions  the  temperature  at  which  ice  forms  is  determined  ;  but  in 
the  case  of  stronger  solutions  the  temperature  is  often  that  at  which 
a  hydrate  forms  :  this  probably  was  the  explanation  of  the  peculiar 
curve  described  by  Mr.  Pickering.  Much  depended  on  the  definition 
given  of  a  molecule,  whether  it  is  defined  as  that  smallest  quantity 
capable  of  existence  pe?*  se,  or  as  that  quantity  which  produces  a 
given  effect  in  depressing  vapour-pressure,  or  freezing  point,  &c. 
The  two  magnitudes  were  not  necessarily  the  same.  The  relation 
observed  could  hardly  be  accidental ;  yet  he  thought  that  the  value 
obtained  might  be  a  quantity  connected  with  the  molecular  weight, 
but  not  necessarily  identical  therewith. 

Mr.  Howard  said  the  main  question  was,  did  compounds  of  mercury 
■with  the  metals  exist  at  the  high  temperatures  at  which  the  observa- 
tions were  made  ? 

Professor  Ramsay,  in  replying,  argued  that  the  existence  of  a 
compound  of  the  metal  with  the  solvent — in  this  case  mercury — 
would  give  an  increased  molecular  weight ;  and  that,  although  such 
compounds  existed  in  many  cases  at  low  tempei'atures,  yet  at  the 
boiling  point  of  mercury  they  appeared  to  be  decomposed.  The 
compound  of  copper  and  mercury,  however,  was  an  exception, 
inasmuch  as  it  was  not  dissolved  to  any  great  extent  by  boiling 
mercary.     Hence  experiments  with  copper  could  not  be  carried  out. 

Substances  in  dilute  solutions  must  be  regarded  as  in  the  gaseous 
state,  their  molecules  being  so  far  distant  from  each  other  as  not  to 
exert  appreciable  attraction  on  each  other;  and  as  occupying  but  a 
small  portion  of  the  space  they  inhabit.  It  has  long  been  argued 
that  the  molecular  complexity  of  the  gases  hydrogen,  oxygen  and 
nitrogen  must  be  the  same,  inasmuch  as  these  elements  have  equal 
coefficients  of  expansion  within  the  widest  limits  of  temperature.  A 
similar  argument  applies  to  substances  in  dilute  solutions ;  it  is  much 
more  probable  that  they  have  a  simple  and  similar  molecular  struc- 
ture than  that  the  ruolecules,  if  complex,  dissociate  to  an  equal 
extent  on  equal  rise  of  temperature  or  on  equal  alteration  of  con- 
centi-ation. 

As  regards  the  empirical  natnre  of  Raoult's  laws,  it  is  paralleled 
by  the  empirical  nature  of  Boyle's  and  Gay-Lussac's  laws,  that  is, 
such  laws  are  merely  approximations  to  truth  and  depend  on  the 
fact  that  the  molecules  are  sensibly  beyond  the  sphere  of  each  other's 
attraction  and  themselves  occupy  no  appreciable  space.  Hence  their 
inapplicability  at  high  concentrations.     Just  as  gases  deviate  at  high 
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pressures  from  the  laws  of  elasticity,  when  definite  compounds  are 
formed,  as  instanced  by  Mr.  Pickering  in  the  case  of  mixtures  of 
sulphuric  acid  and  water,  each  such  compound  acts  as  a  homogeneous 
substance — as  a  solvent  of  definite  molecular  weight,  with  a  definite 
melting  point,  which  is  lowered  by  the  addition  of  one  or  other 
constituent,  as  it  would  be  by  the  addition  of  a  substance  different 
from  either  constituent,  though  probably  not  to  a  similar  extent, 
owing  to  further  reactions  between  the  solvent  and  the  added  con- 
stituent, water  or  sulphuric  acid,  as  the  case  might  be. 

28.  "  Some  compounds  of  Tribenzylphosphine  Oxide."  By  ^N". 
Collie,  Ph.D.,  F.R.S.E. 

Some  time  ago,  the  author,  in  conjunction  with  Prof.  Letts, 
published  an  account  (Trans.  Boy.  Soc.  Edin.,  30,  Part  I,  181)  of  the 
salts  of  tetrabenzylphosphonium.  One  of  the  compounds  mentioned, 
the  oxide  of  tribenzylphosphine,  has  been  further  examined.  When 
treated  with  fuming  nitric  acid,  tribenzylphosphine  oxide  yields  a 
trinitro-derivative,  (C7H6'NO..)3PO,  which  is  probably  reduced  by  the 
action  of  tin  and  hydrogen  chloride  to  a  triamido-derivative.  If  the 
oxide  be  heated  at  170°  C.  with  sulphuric  acid,  a  trisul phonic  acid 
results,  (C7H6*S03H)3PO.  In  both  cases  tlie  introduced  group  takes 
up  the  para-position,  as  on  oxidation  p-nitrobenzoic  and  ^-sulpho- 
benzoic  acids  are  obtained.  On  treatment  with  acetyl  chloride  the 
oxide  yields  a  simple  addition  product,  (C7H7)3P0-C2H30C1.  It  also 
combines  with  hydrogen  chloride  and  bromide,  yielding  compounds  of 
a  complicated  structure  agreeing  with  the  corresponding  triethyl- 
phosphine  oxide-derivative,  e.g.,  o(C7H7)3PO-4HCl. 

Tribenzylphosphine  oxide  therefore  differs  in  several  respects  from 
the  oxides  of  the  tertiary  phosphines  of  the  fatty  series.  It  does  not 
form  such  stable  compounds,  neither  is  the  oxide  itself  capable  of 
resisting  oxidising  agents  to  the  same  extent.  On  the  other  hand, 
however,  some  of  the  derivatives,  although  complicated  in  their 
structure,  seem  to  be  analogous  to  the  corresponding  derivatives  in 
the  fatty  series. 

Discussion. 

Professor  Ramsat  drew  attention  to  the  remarkable  composition 
and  stability  of  the  molecular  compounds  obtained  by  Dr.  Collie ;  he 
thought  it  was  becoming  essential  to  include  and  discuss  such 
molecular  compounds  in  a  special  chapter. 

29.  "  Contributions  to  our  knowledge  of  the  Isothiocyanates."  By 
Augustus  E.  Dixon,  M.D. 

The  author  describes  a  number  of  compounds  obtained  from  various 
thiocarbimides  by  combination  with  basic  substances. 
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The  first  two  are  members  of  the  little  known  series  of  benzylated 
thiocarbamides.  Ethijlhenzyl  thiocarbamide,  EtNH-CS-NHBz,  from 
ethyl  thiocarbamide  and  benzj lamina,  crystallises  in  white  needles 
melting  at  102 — 103°.  The  corresponding  phenylhenzijl  thiocarbamide, 
PhNH-CS-NHBz,  forms  short,  thick  prisms ;  m.  p.  153—154°. 

The  next  three  compounds  are  semithiocarbazides,  and  are  obtained 
by  the  action  of  phenylhydrazine  on  the  corresponding  thiocarbimides. 
Ij thy] phenyl  seviithiocarbazide,  EtNH*CS"NH'NHPh,  forms  glassy 
prisms  melting  at  121 — 122°  without  deconqposition.  A  very  delicate 
test  for  this  substance  consists  in  adding  a  few  drops  of  ferric 
chloride  to  its  solution  in  alcohol;  a  blood-red  colour  is  produced, 
changing  rapidly  to  dark  green.  It  is  remarkable  that  the  m.  p.  of 
a  metameric  compound,  PhNH-CS'NH-NHEt,  obtained  by  Fischer 
(Annalen,  199,  296),  is  much  lower,  viz.,  109 — 110°.  Acetylphenyl- 
semithiocarbazlde,  AcNH'CS'NH'NHPh,  forms  thick,  white  prisms 
melting  at  178 — 179°,  while  the  analogous  beyizoylphenylsemithiocarh- 
azide,  PhCO-NH-CS-NH-NHPh,  crystallises  in  silky,  asbestos-like 
needles  which  do  not  melt  at  220°. 

The  remaining  compounds  (together  with  the  two  last  mentioned) 
were  obtained  during  an  investigation  of  thiocarbamides  containing 
acid  radicles,  viz.,  acetylorthotolylthio carbamide,  AcNH'CS'NHTo, 
which  crystallises  in  lemon-yellow  prisms,  m.  p.  184°  ;  and  benzoyl- 
fhenyletliylthiocarbainide,  PhCO'NH-CS'NEtPh,  which  crystallises  in 
yellow  prisms  melting  at  133 — 134°. 


30.  "  The  constitution  of  Primuline  and  allied  sulphur-com- 
])ounds."     By  Arthur  G.  Green. 

The  product  obtained  on  heating  2  mol.  props,  of  paratoluidine 
with  2  atomic  props,  of  sulphur  until  the  evolution  of  hydi'ic  sul- 
phide has  ceased,  chiefly  consists  of  a  mixture  of  Merz  and  Weith's 
thiotoluidine  (diamidoditolyl  sulphide,  (C7H6"NH2)2S),  and  a  base, 
CuHioNoS,  containing  4  atoms  of  hydrogen  less,  which,  as  pro- 
posed by  Jacobson,  may  be  called  "  dehydrothiotoluidine."  If  the 
amount  of  sulphur  be  doubled,  thiotoluidine  is  almost  absent,  the 
product  containing,  together  with  dehydrothiotoluidine,  a  more  highly 
condensed  base  which  pi-obably  has  the  foi-mula  C28H18N4S3.  The 
monosulphonic  acid  of  the  latter  base  possesses  the  peculiar  property 
of  readily  dyeing  unmordanted  cotton  in  an  alkaline  bath  a  pure  prim- 
rose-yellow, and  whilst  on  the  fibre  may  be  converted  into  a  diazo-com- 
pound  which  may  there  and  then  be  caused  to  interact  with  amines 
and  phenols.  This  product,  discovered  by  the  author  in  February, 
1887,  was  put  on  the  market  vinder  the  name  of  "  Primuline,"  and  is 
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largely  employed  for  cotton-dyeing  on  account  of  the  great  range  of 
fast  sliades  that  may  be  obtained  with  it. 

Dehijdrothiotolicidine,  CuHioNoS,  is  isolated  from  the  melt  by  boil- 
ing with  somewhat  diluted  chlorhydric  acid,  precipitating  with  soda, 
distilling  and  crystallising  from  amyl  alcohol.  It  forms  long,  yellow- 
ish, iridescent  needles  melting  at  191°  (uncorr.),  and  boils  at  434° 
(tuicorr.,  bar.  766  mm.).  It  is  moderately  soluble  in  hot  amyl  alco- 
hol, readily  in  acetic  acid.  Its  alcoholic  solution  exhibits  a  violet- 
blue  fluorescence,  which  also  characterises  all  its  derivatives.  By 
diazotisation  and  by  the  constitution  of  the  acetyl-derivative,  it  is 
shown  that  one  of  the  nitrogen  atoms  is  in  the  form  of  NHj,  whilst 
the  other  is  nitrilic.  By  boiling  with  zinc-dust  and  HCl  it  is  reduced 
to  a  base  of  quite  different  pi'operties.  On  distillation  with  zinc- dust 
it  yields  paratoluidine.       From   these    and   other   facts   the  author 

deduces  the  formula  CIl3"C6ll3<^ ^o ^Cells'NH-.,  which  represents 

dehydrothiotoluidine  as  derived  from  thiotoluidine  by  removal  from  a 
CHs  and  an  NHs-group  of  four  atoms  of  hydrogen. 

The  acetyl-derivative,  Ci4HioSN(NiI*CO*CH3),  forms  white  prisms 
which  melt  at  227°  (uncorr. j.  It  combines  with  bromine.  The  di- 
onethyl-derivative,  CuHioSN'N(CH3)2,  crystallises  in  yellowish  plates 
melting  at  195 — 196°.  The  trlmethylammonium  salts  are  easily 
soluble  in  water  and  have  strong  tinctorial  power,  dyeing  silk  a  pui'e 
greenish-yellow  with  a  green  fluorescence.  The  munosidplionic  acid, 
CuIl9SN(NIl3)(S03H),  crystallises  from  water  either  in  flattened, 
yellow  needles  (  +  H2O),  or  in  orange,  aggregated  leaflets  (  +  2H3O). 
The  salts  of  the  sulphonic  acid  are  mostly  colourless,  and  have  no 
affinity  for  cotton.  The  ammonium  and  copper  salts  are  very 
characteristic  :  the  latter  is  an  insoluble  reddish-browTi  precipitate ; 
the  former  crystallises  in  sparingly  soluble,  white,  crystalline  plates. 

Primtdine-base. — As  this  compound  is  also  obtained  by  heating 
thiotoluidine  or  dehydrothiotoluidine  with  siilphui',  it  would  appear 
that  its  foi"mation  is  preceded  by  that  of  these  compounds.  The 
difiiculty  of  isolating  it  in  the  pure  state  has  hitherto  prevented  the 
determination  of  its  composition  with  certainty,  but  it  appears  to 
;  have  the  formula  CosHigNiS,  and  hence  probably  has  the  constitution 

Primuline-base  is  a  bright  yellow  powder,  which  is  nearly  insoluble 
I  in  all  solvents.     Its  salts  are  dark-coloui'ed  and  are  decomposed  by 
ff;  water,  in  which  they  are  insoluble.      It  is  an  extremely  stable  com- 
pound, and  may  be  heated  above  400°  C.  without  decomposing. 
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Discussion. 

Mr.  "Wtnxe  took  exception  to  the  formiilfe  proposed  by  Mr.  Green, 
regarding  it  as  improbable  that  dehydrotliiotoluidine  contained  a 
closed  chain  of  eight  atoms,  and  that  the  sulphur-atom  should  be  con- 
nected in  the  ortho-position  in  the  one  and  the  meta-position  in  the 
other  nucleus. 

31.  "  The  determination  of  the  constitution  of  the  heteronncleal 
a/3-  and  /3/3-di-derivatives  of  Xaphtbalene."  (Second  Notice.)  By 
Henry  E.  Armstrong  and  SV.  P.  Wynne. 

This  communication  is  a  continuation  of  that  brought  under  the 
notice  of  the  Society  at  the  previous  meeting  (c/.  Chem.  Soc.  Proc, 
1889,  No.  64,  pp.  Si — 3?),  and  is  an  account  of  the  constitution  of  the 
three  isomeric  sulphonic  acids  prepared  from  1  :  2  a-chloro-/3-naphthyl- 
amine  in  the  manner  described  in  the  former  notice. 

In  displacing  the  XH3  radicle  of  the  amidochlorosul phonic  acids 
by  T.  Baeyer's  hydi'azine  method  (cf.  Haller,  Ber.,  1885,  90),  the 
authors  wei'e  for  some  time  seriously  misled,  as  the  products  obtained 
were  impure,  owing  to  the  extreme  sensitiveness  of  the  hydrazines  to 
the  action  of  hydrogen  chloride  in  presence  of  cuprous  salt ;  they 
behave,  in  fact,  as  diazo-compounds,  and  it  is  therefore  essential  not 
only  to  avoid  the  use  of  cupric  chloride  and  to  employ  cnpric  sul- 
phate, but  also  to  purify  the  hydrazines. 

Constitution  cf  the  Ko.  1  Acid. — As  already  mentioned,  this  acid 
yields  the  Dahl  modification  of  betanapbthylaminesulphonic  acid  on 
reduction.  This  statement  is  based  both  on  the  study  of  the  proper- 
ties of  the  reduction  product,  and  on  the  further  observations  that  it 
is  converted  by  Sandmeyer's  method  into  a  chloronaphthalenesul- 
phonic  acid,  yielding  a  monohydrated  sodium  salt  crystallising  in 
scales,  and  a  chloride  which  crystallises  from  a  mixture  of  petroleum 
spirit  and  benzene  in  well-defined  prisms  melting  at  70°  ;  and  that  this 
sulphochloride  yields  on  distillation  with  PCI5  a  dichloronaphthalene 
which  ciystallises  from  alcohol  in  long  slender  needles  melting 
at  48°  (cf.  Brit.  Ass.  Report,  1888 ;   Chem.  Xeics,  58,  295). 

The  chlorosulphonic  acid  obtained  from  the  No.  1  chloramidosul- 
phonic  acid  yields  a  monohydrated  potassium  salt  crystallising  in 
small  elongated  plates ;  a  chloride  which  crystallises  from  benzene  in 
small,  well-defined  prisms  melting  at  95°  ;  an  amide  crystallising 
from  dilute  alcohol  in  slender  needles  melting  at  225°  ;  and  a  dichloro- 
naphthalene crystallising  from  alcohol  in  scales  melting  at  107°. 

It  was  pointed  out  in  the  previous  communication  (cf.  these 
Proceedings,  1889,  p.  35)  that  -/-dichloronaphthalene  must  be  regarded 
as  the  axially  symmetric  1  :  4'  aa-heteronucleal  dichloi'onaphthalene; 
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tlie  formula   representing    tlie   constitution    of    the    Xo.    1    acid  will 
CI 

therefore  be  ,  as  this  results  on  superposing  the  formula 


SO3H 

of  the  1  :  4'  chloronaphthalenesulphonic  acid  derived  from  it  and 
that  of  the  parent  1  :  2  chlorobetauaphthylamine.  Displacing  chlo- 
rine   hv   hydrogen,    the    formula    of    the     Dahl    acid    results,    viz.. 

I        I       I  ;  vrhence  it  io]lov\s  that  ij.cUcMororonapJithalene,  m. p.  48°, 

SO3H 

is  the  I  :  3'  cUchloronaphthalene.  This  result  is  in  harmony  with  that 
arrived  at  by  Erdmann  and  Kirchhoff,  and  serves  to  justify  the  inter- 
pretation which  they  have  given  of  their  synthesis  of  j^-dichloi^o- 
naphthalene. 

The  Xo.  1  acid  is  converted  b}'  Sandmeyer's  method  into  a  dichloro- 
naphthalenesulphouic  acid  which  yields  a  potassium  salt  crystallising 
in  scales ;  a  chloride  crystallising  from  benzene  in  massive  prisms 
melting  at  104°  ;  an  amide  crystallising  from  dilute  alcohol  in  slender 
elongated  plates  melting  at  218^  ;  and  a  trichloronaphthalene  crystal- 
li>;ing  from  alcohol  in  long  slender  needles  melting  at  78 — 7S'b°. 
Dichloronaphthalene  melting  at  34°,  which  is  obtained  by  displacing 
XHo  in  «-chlorobetanaphthylamine  by  CI,  on  sulphonation  yields  at 
least  two  acids  {Brit.  Ass.  Ixeport,  1888;  Chem.  News,  58,  295),  from 
each  of  which  the  dichloronaphthalene  can  again  be  obtained  by 
hydrolysis ;  one  of  these  acids — the  chief  product — is  undoubtedly 
identical  with  that  prepared  from  the  Xo.  1  chloramido-acid,  as  its 
chloride  crystallises  in  massive  prisms  melting  at  105°,  its  amide  in 
needles  or  slender  scales  melting  at  216"5 — 217°,  and  the  trichloi'o- 
naphthalene  prepared  from  it  in  needles  melting  at  78°. 

Constitution  of  the  No.  3  Acid. — On  reduction  this  acid  yields  Bayer 
and  Duisberg's  betanaphthylamine-c-sulphonic  acid  ;  the  reduction- 
product  was  converted  by  Sandmeyer's  method  into  a  chloronaph- 
thalenesulphonic acid  from  which  a  chloride  was  prepared  crystallis- 
ing from  benzene  in  prisms  melting  at  86°,  and  an  amide  crystallising 
from  dilute  alcohol  in  minute  prisms  melting  at  175°  ;  on  distilling 
the  sulphochloride  with  PCI5,  ^-dichloronaphthalene,  m.  p.  114°,  was 
obtained  {cf.  Brit.  Ass.  Bepm-t,  1888). 

The  chlorosulphonic  acid  prepared  from  the  Xo.  3  acid  yields  a 
monohydrated  potassium  salt  crystallising  in  small,  thin  scales  ;  a 
chloride  crystallising  from  a  mixture  of  benzene  and  petroleum 
spirit  in  well-defined,  elongated  prisms  melting  at  93 — 94° ;  and 
an  amide  crystallising  from   dilute  alcohol  in  long,  slender  needles 
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melting  at  185 — 186° ;  the  dicMoronaphthalene,  prepared  from  tbe 
sulphocliloride,  crystallised  from  alcohol  in  aggregates  of  short, 
slender  needles  melting  at  OS'S — 64°  :  it  was  characterised  by  the 
authors'  method,  by  sulphonation — the  chloride  of  the  resulting  sul- 
phonic  acid  crystallised  iu  needles  which  became  opaque  after  some 
time,  and  melted  at  117 — 118°.  This  dichloronaphthalene  is  obtained, 
as  the  authors  have  shown,  from  Aruell's  /i-chloronaphthalene- 
sulphouic  acid  {Brit.  Ass.  Report,  1888 ;  Chem.  News,  58,  295)  ; 
from  the  Badische  betanaphthylaminesulphouic  acid  {ibid.  ;  thejse 
Proceedings,  1888,  No.  58,  p.  105) ;  from  parachlorophenyl para- 
conic  acid  (Erdmann  and  Kirclihoff ;  cf.  these  Proceedings,  1889, 
No.  61,  p.  7)  ;  and  from  Cleve's  <?-a-nitronaphthalene-/3-salphonic 
acid  (these  Proceedings,  1889,  No.  62,  p.  18).  As  it  is  a  hetero- 
nucleal  a-/i-derivative,  it  must  by  exclusion  be  the  1  :  2'-compound,  as 
the  only  alternative  1  :  3'  formula  has  been  proved  above  to  belong 
to  9/-dichloronaphthalene,  m.  p.  48°. 

Superposing  the  formula  which  expi'esses  the  constitution  of  the 
new  chlorosulphonic  acid  from  the  No.  3  acid  and  that  of  the  parent 
chloramidonaphthalene,  the  formula  of  the  No.  3  acid  is  shown  to  be 

C'l  CI  CI 

as    follows:-  ^03h/\/\       ^       / YY'H,     ^    SO3H/ Y>S, . 

wbence  it  follows  that  Bayer  and  Duisberg's  ^-acid  is  as  more 
frequently  supposed  a  2  :  2 '-derivative. 

The  dichloronaphthalenesulphonic  acid  prepared  by  Sandmeyer's 
method  from  the  No.  3  acid  yields  a  monohydrated  sodium  salt  ci'ys- 
tallising  in  elongated,  rectangular  plates  ;  a  chloride  crystallising  from 
benzene  in  small,  well-defined  prisms  melting  at  122 — -123°;  and  an 
amide  crystallising  from  dilute  alcohol  in  long,  slender  needles  melt- 
ing at  225 — 226°  ;  the  corresponding  trichloronaphthalene  crystallises 
from  alcohol  in  hemispherical  aggregates  consisting  of  microscopic 
needles  melting  at  83 — 84°. 

Constitution  of  the  No.  2  Acid. — The  chloronaphthalenesulphonic 
acid  prepared  from  tbe  No.  2  chloramidosul  phonic  acid  yields  an 
anhj^drous  potassium  salt  crystallising  in  small  granules ;  a  chloride 
crystallising  from  benzene  in  aggregates  of  minute  diamond-shaped 
plates  which  afterwards  grew  into  the  form  of  opaque  hemispherical 
aoforres'ates  melting-  at  112 — 113°:  an  amide  crystallisino^  from  dilute 
alcohol  in  small  scales  melting  at  185 — 186° ;  and  a  dichloronaph- 
thalene melting  at  48 — 49° :  this  acid  is  consequently  identical 
with  that  described  by  Cleve  (Berichte,  1887,  74),  and  corresponds 
with  j/-dichloronaphthalene  in  constitution.  From  this  it  follows 
that  the  constitution  of  the  No.  2  acid  is  expressed  by  the  formula 


CI 
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and   also  that  it   is    derived    from   the    Bronner 


betanaphthylaminesiilphoriic  acid:  that  this  is  the  case  the  authoi-s 
hare  been  able  to  place  beyond  doubt,  although  owing  to  its  peculiar 
behariour  on  reduction  thej  have  not  succeeded  in  converting  it 
directly  into  the  Bronner  acid. 

The  sodium  salt  of  the  No.  2  acid  is  so  sparingly  soluble  in  cold 
water  that  the  reduction  has  to  be  eifected  at  a  temperature  of  50 — 60^, 
and  then  proceeds  very  slowly :  the  liquid  becomes  of  a  dark  brown 
colour,  and  yields  a  very  dark-coloiired  sodium  salt  on  evaporation ; 
this  salt  is  soluble  in  90  per  cent,  alcohol.  On  acidulating  a  solution 
of  the  sodium  salt,  only  a  relatively  very  small  amount  of  precipitate 
was  obtained  ;  the  acid  thus  prepared,  although  evidently  very  impure, 
gave  on  treatment  by  Sandmeyer's  methgd  a  chlorosulphonic  acid 
from  wdiich  a  chloride  crystallising  in  small  prisms  melting  at  107° 
and  an  amide  crystallising  in  needles  melting  at  183°  were  obtained. 
The  chloride  and  amide  of  the  chlor-acid  prepared  by  Forsling  (Berichfe, 
1887,  80)  from  the  Bronner  acid  have  similar  properties  to  those  ob- 
served by  the  authors  in  the  case  of  their  product,  and  there  can  be  little 
doubt  therefore  that  the  Bronner  acid  is  formed.  The  chief  product 
of  reduction,  however,  is  a  very  soluble  acid — jjerhaps,  a  hydro- 
derivative.  If  placed  in  contact  with  sodium  amalgam  under  con- 
ditions similar  to  those  observed  in  reducing  the  Xo.  2  acid,  the 
sodium  salt  of  the  Bronner  acid  appears  to  slowly  change,  the 
solution  becoming  dark-coloured. 

When  the  chlorobetanaphthol  corresponding  to  chlorobetanaphthyl- 
amine  is  sulphonated,  it  yields  a  sulphonic  acid  which  is  undoubtedly 
a  derivative  of  Schaeffer's  betanaphtholsulphonic  acid — an  acid  which 
itself  is  convertible  into  and  may  be  obtained  from  Bronner's  beta- 
naphthylaminesulphouic  acid — -inasmiich  as  it  yields  the  same  brom- 
hydroxyquinonesulphouate  as  the  Schaeffer  acid  on  treatment  with 
bromine,  and  may  be  converted  into  the  Schaeffer  acid  by  reduction 
with  sodium  amalgam.  An  attempt  to  prepare  this  naphthol- 
derivative  from  the  No.  2  acid  was  unsuccessful,  owing  to  the 
extreme  stability  of  the  diazo-derivative  of  the  latter  acid;  on  the 
other  hand,  on  heating  the  chloronaphtholsulphonate  wnth  ammonia 
under  pressure,  a  complex  action  took  place,  but  a  small  quantity  of 
an  acid  was  ultimately  obtained  which,  judging  from  the  character- 
istic appearance  of  its  sodium  salt,  was  the  No.  2  acid. 

The  dichloronaphthalenesulphonic  acid  prepared  by  Sandmeyer's 
method  from  the  No.  2  acid  gave  a  sodium  salt  crj'stal Using  in  minute 
scales  ;  a  chloride  crystallising  from  benzene  in  small  aggregates  of 
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minute  prisms  melting  at  165 — 160°  ;  an  amide  crystallising  from 
dilute  alcohol  in  slender,  yellow  needles  melting  at  187 — 188° ;  and  a 
trichloronaplithalene  crystallising  from  alcohol  in  tufts  of  short, 
slender  needles  melting  at  92°.  A  trichloronaphthalene  of  the  same 
melting  point  was  obtained  by  submitting  the  chlorobetanaphthol- 
sulphonate  above-mentioned  to  the  action  of  PCI5. 

The  results  obtained  in  the  case  of  the  No.  2  and  No.  3  acids  prove 
that  betanaphthylamine-^-sulphonic  acid  and  corresponding  di- 
derivatives  of  naphthalene  (e.g.,  5-dichloronaphthalene,  m.  p.  114°) 
are  2  :  2'  compounds ;  and  that  the  isomeric  Briinner  acid  and  cor- 
responding di-derivatives  (e.g.,  e-dichlorouaphthalene,  m.  p.  135°)  are 
2  :  3'  compounds.  They  conclusively  refute  Erdmann's  statement 
(Berichte,  1888,  639)  :  "  Diese  Frage  (as  to  whether  the  Bronner  and 
c  acids  are  respectively  2  :  3'  and  2  :  2'  compounds,  or  vice  versa)  ist  nur 
durch  synthetischen  Atifbau  dieser  odcr  Jihnlichen  Yerbindungen  zu 
losen" — indeed,  notwithstanding  it  has  been  their  privilege  to  confirm 
Erdmann  and  Kirchhoff's  conclusions,  the  authors  remain  of  the 
opinion  that  a  synthetic  method,  such  as  these  chemists  have  so 
successfully  employed,  does  not  and  cannot  afford  a  final  solution  of 
the  problem,  although  their  results  undoubtedly  serve  to  increase  our 
belief  in  the  general  trustworthiness  in  such  cases  of  conclusions 
based  on  the  application  of  synthetic  methods. 

The  results  also  establish  the  correctness  of  the  opinion,  long  held 
and  frequently  expressed  by  the  authors,  based  on  the  higher  melting 
points  of  the  uniform  e-di-derivatives  in  compai-ison  with  the  isomeric 
*^-di-derivatives,  that  the  e-derivatives  are  symmetrically  constituted; 
this  conclusion,  in  fact,  is  probably  the  most  important  outcome  of 
the  experiments,  as  it  affords  conclusive  proof  of  the  influence  of 
symmetry  as  the  determining  cause  in  the  case  of  naphthalene-deriva- 
tives of  high  melting  point  and  slight  solubility,  &c. 

It  has  already  been  pointed  out  that  the  dichloronaphthalene- 
sulphonic  acid  prepared  from  the  No.  1  acid  is  identical  with  the 
chief  pi-oduct  of  salphonation  of  1  :  2  dichloronaphthalene ;  the 
dichloro-acid  prepared  fi'om  the  No.  2  acid  is  found  in  like  manner  to 
be  identical  with  the  second  acid  formed  on  sulphonating  the  dichloro- 
naphthalene in  question.  As  the  one  acid  is  an  alpha-sulphonic  acid 
and  the  second  a  beta- sul phonic  acid  formed  by  displacement  of  the 
hydrogen-atom  contiguous  to  that  Avhich  is  displaced  in  the  a-sulphonic 
acid,  the  authors  are  of  opinion  that  the  betasulphonic  acid  is  a 
product  of  isomeric  change  and  not  a  product  of  initial  action ;  they 
propose  to  investigate  this  question  in  tlie  manner  already  adopted 
with  success  in  the  case  of  the  acids  derived  from  8-chlovo-,  /5-bromo- 
and  /3-iodo-naphthalene. 

Lastly,  it  may  be  pointed  out  that  as  the  Badische  betanaphthyl- 
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aminesulplioiiic  acid  is  now  proved  to  have  the  constitution  repre- 
SOaH 


sented  by  the  formula 


-,xno 


",    the    remarkable  fact    that  this 


acid  alone  of  the  four  known  hetcronucleal  betanaphthjlaminesul- 
phonic  acids  does  not  aiford  azo-colours  must  be  regarded  as  a  result 
of  a  "  protecting  influence  "  of  the  amido  and  sulphonic  radicles  on  the 
included  «-hydi'Ogen  atom,  and  the  non-occurrence  of  the  isomeric 
change  which  would  be  involved  in  the  conversion  of  tlie  diazoamido- 
compound  initially  produced  by  the  action  of  the  diazo-compound 
into  the  quinonoid  azo-colour  (cf.  these  Proceedings,  1888,  No.  49, 
p.  29)  ;  it  is  noteworthy  that  the  isomeric  change  does  take  place  in 
the  case  of  the  corresponding  hydroxy-acid  (Bayer's  croceinic  acid) 
although  the  colour  is  formed  but  slowly,  and  it  is  not  improbable 
that  it  may  be  fonnd  possible  by  varying  the  diazo-compound  to 
obtain  colours  even  from  the  Badische  amido-acid.  The  authors 
propose  to  undertake  experiments  in  this  dii'ection. 


-R 

/\/\r 

2:1' 

e/\/^r 

2  :  2' 

/\/\r 

2  :  3' 

\y\y 

R 
2:4' 

CI...     M.  p.  63  -5° 

Cl^.  M.  p.  114° 

CL.  M.  p.  135° 

Clo.     M.  p.  48° 

NH..3SO3H 

(Badische) 

NHclSSOaH 
(Bayer  &  Duisberg) 

(Brouner) 

NHo^SOsH 
(bahl) 

OH^-SOaH 
(Bayer) 

OH^-SOaH 

(Casella) 

OH^-SOsH 

(Schaeffer) 

OH/^-SOaH 
(Dahl) 

NO.-SOXl 
M.  p.  169° 

— 

— 

NO.«-SO.X'l 
M.  p. 125° 

— 

(SO3H). 
(Ebert  &  Merz  a) 

(SO3H), 
(Ebert  &  Merz  B) 

(S03H)o 
(Armstrong  &  Wynne) 

Cl^-SOjCl 
M.  p.  94° 

— 

— 

Cl<^-SOoCl 
M.  p.  114° 

ClP-SO.Cl 
M.  p.  129°. 

Cl^-SOoCl 
M.  p.  86'" 

Cl^-SOoCl 
M.  p.  109° 

Cl^-SOoCl 
M.  p.  70". 

54 

Tlie  constitution  of  a  nnniher  of  lieteronncleal  di-derivatives  of 
naplitlialene  which  are  of  importance  as  reference  compounds  is 
indicated  in  the  foregoing  table,  the  compounds  being  represented  by 
the  symbols  of  the  constituent  radicles.  The  authors  take  thir  oppor- 
tunity of  directing  the  attention  especially  of  Continental  co' leagues 
to  the  desirability  of  adopting  a  uniform  system  of  notation ;  they 
•would  n(Tvor;'+e  that  which  has  long  been  in  use  by  the  Chemical 
Society,  which  consists  in  numbering  the  positions  in  the  one 
nucleus  1,  2,  3,  4,  and  the  corresponding  positions  in  the  second 
nucleus  1',  2',  3',  4'.  This  method  they  regard  as  more  rational,  in 
view  of  the  fact  that  naphthalene  contains  two  like  nuclei,  than  the 
practice  now  sometimes  ado^ited  of  numbering  the  positions  1  to  8. 

32.  "  Contributions  to  the  knowledge  of  Citric  and  Aconitic  Acids." 
By  S.  Skinner,  B.A.,  and  S.  Ruhemann,  Ph.D.,  M.A. 

The  authors  have  studied  the  action  of  phosphorus  pentachloride 
on  citric  acid,  follo^ving  Pebal's  directions  (An)ialen,  98,  67).  They 
show  that  the  product  is  a  chloromonochloride  formed  by  the  dis- 
placement of  the  alcoholic  hydroxyl  and  one  of  the  carboxylic 
hvdroxyls,  it  being  uncertain,  however,  which  of  the  three  latter  in 
citric  acid  is  affected.  The  chloride  is  I'econverted  into  citric  acid  by 
the  action  of  water;  when  heated  at  125°,  it  loses  hydrogen  chloiide, 
yielding  a  product  which  water  converts  into  aconitic  acid ;  aniline 
transforms  it  into  aconitylanilanilide,  and  it  is  similarly  affected  by 
treatment  with  orthotoluidine.  The  anilanilide  yields  the  anilcar- 
lioxylic  acid  and  aniline  on  hydrolysis,  and  the  toluidine- derivative 
afl'ords  the  corresponding  toluidcarboxylic  acid. 
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March    28th,   1889.      Annual    General  Meeting.      Mr.   W.   Crookes, 
F.R.S.,  President,  in  the  Chair. 
ij 
The  President  delivered  an  address,  of  which  the  following  is  an 
abstract : —         '} 

The  number  of  Fellows  of  the  Society  is  1650,  of  whom  36  are 
honorary  foreign  members  ;  at  the  same  period  last  year  there  1571 
Fellows  of  whom  37  were  honorary  foreign  members. 

140  Fellows  have  been  elected  during  the  year. 

23  Fellows  have  died  dui-ing  the  year : — Professor  Brazier,  R. 
Cartmell,  John  Collins,  J.  J.  Coleman,  Professor  H.  Debray  (Foreign 
Member),  W.  F.  Donkin,  H.  C.  Foote,  Peter  Griess,  A.  N.  Gow, 
John  Horsley,  J.  M.  Kavanagh,  J.  D.  Perrins,  Dr.  David  Price,  P.  G. 
Ree,  J.  Robinson,  W.  O.  Senior,  J.  Storey,  James  Taylor,  J.  S.  Top- 
ham,  Thomas  Ward,  Dr.  W.  Wallace,  G.  J.  Wisbart,  John  WilHams. 

16  Fellows  have  withdrawn  : — R.  Byramjee,  C.  B.  Caswell.  Dr. 
E.  A.  Cook,  R.  Coulthard,  P.  N".  Datta,  Charles  E.  Ellis,  F.  A.  Genth, 
Jun.,  C.  H.  Gimingham,  Andrew  Henderson,  Edward  Hunter,  W.  J. 
Noble,  Walter  Pearce,  Dr.  B.  W.  Richardson,  J.  P.  Smith,  Ed.  S. 
Spalding,  and  Oswald  Wilkinson, 

21  Fellows  have  been  removed  on  account  of  arrears  : — J.  B. 
Bardsley,  William  Bedford,  R.  G.  Blaine,  Professor  A.  C.  Dixon, 
A.  E.  Drinkwater,  U.  K.  Dutt,  Rev.  W.  H.  Eley,  E.  H.  Farmer, 
W.  F.  Fremersdorff,  F.  G.  Holmes,  J.  J.  Knight,  J.  L.  Muspratt, 
Robert  Marr,  S.  R.  Pontifex,  Thomas  Peri-y,  R.  H.  Ridout,  G.  H. 
Rutter,  Wm.  Robinson,  Franz  Kindskopf,  F.  M.  Sexton,  and  J.  W. 
Stevens. 

In  the  year  1888  thei-e  were  75  original  papers  published  in  the 
Transactions,  occupying  895  pages,  compared  with  88  papers  of 
871  pages  in  1887.  The  Abstracts  in  1888  occupy  1351  pages,  com- 
pared with  1159  in  1887.  The  number  of  Abstracts  is  2470  com- 
pared with  2277  in  1887. 

103  papers  have  been  communicated  to  the  Society  this  session. 

The  Library  continueg  to  increase,  and  every  year  is  becoming 
richer  in  rare  volumes  and  books  of  reference.  The  duplicate  library 
for  lending  is  also  becoming  increasingly  useful.  The  following  table 
shows  the  present  state  of  tbe  shelves  : — 
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March  31st, 

18S8. 

Addition  in 

1888-89. 

Present 

State. 

2,780 

5,119 

941 

1,410 

142 

355* 

143t 

10 

2,922 
5,474 
1,084 

1,426 

Toliimes  of  journals 

Yoluines  of  duplicate  journals  for  cir- 
culation. 

10.250 

056 

10,900 

*  Including  170  toIs.  Dingler's  FoIi/fecJinUcIies  Journal. 
t  Including  95  vols.  Dingfer's  Pohiiechnisches  Journal. 

The  expenditure  under  this  Lead  for  the  current  year  is  £308  5*.  6(7. 

Referring  to  Lis  remarks  of  last  year  relating  to  tLe  publication 
of  tLe  same  paper  in  several  journals,  the  President  pointed  out  tLat 
the  Council  have  resolved  that  no  memoir  is  to  be  published  which 
has  previously  appeared  in  any  foreign  journal  unless  it  is  specially 
recommended  by  the  Publication  Committee  and  approved  by  the 
Council.  The  reasons  for  this  resolution  are  not  hard  to  seek,  the 
chief  being  that  the  reputation  of  the  Society,  as  the  original  channel 
of  the  researches  in  question,  is  imperilled  or  at  least  obscured. 

After  speaking  with  approval  of  the  recent  protest  against  exami- 
nations, the  President  di-ew  attention  to  an  evil  threatening,  if  not  in 
actual  operation,  against  which,  he  thought,  timely  protest  should  be 
raised,  viz..  the  system  of  "  sealed  papers."  Everyone  knows  that  on 
the  Continent,  and  more  especially  in  France,  it  is  common  for  some 
one  who  has  come,  as  he  thinks,  near  the  solution  of  some  important 
question,  to  write  out  a  sketch  of  his  incomplete  results,  seal  it  up, 
and  deposit  it  for  safe  keeping  with  the  President  or  the  Secretaries 
of  some  learned  Society.  Here  it  may  lie,  perhaps  for  years,  until 
the  author  requests  that  it  may  be  opened  and  read  before  the 
Society.  The  original  plea  for  this  practice  was  that  the  author's 
priority  should  be  guaranteed  against  others  who  might  possibly  lay 
claim  to  his  ideas.  But  priority  can  be  quite  as  effectually  secured 
by  a  brief  preliminary  notice  read  before  some  Society  or  sent  to 
some  journal,  in  which  the  author  reserves  to  himself  the  further 
investigation  of  the  subject.  Such  reservations  are  invariably 
respected  among  men  of  honour. 

Reference  was  made  to  Kriiss's  instructive  discovery  that  nickel  and 
cobalt  contain  a  common  hitherto  unsuspected  constituent ;  and  to 
the  recently  published  posthumous  memoir,  in  which  Wroblewski's 
observations  on  the  compressibility  of  hydrogen  at  temperatures 
ranging  from  that  at  which  water  boils  to  that  at  which  oxygen  boils 
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( — 182"4°)  ;  as  Wroblewski  comes  to  tlie  conclusion  that  .the  critical 
temperature  of  hydrogen  is  —240°,  and  its  critical  pressure  13"3 
atmospheres,  it  is  impi-obable  that  either  Pictet  or  Cailletet  ever 
succeeded  in  liquefying  hydrogen. 

It  was  announced  that  the  Council  had  resolved  that  in  future  the 
balloting  for  Fellows  at  the  Meetings  should  be  conducted  by  means  of 
papers. 

The  President  then  proceeded  to  give  an  account  of  the  history  of  the 
so-called  rare  earths,  as  they  have  been  brought  to  light  and  distin- 
guished by  the  aid  of  the  spectroscope,  particularly  with  reference  to 
his  own  researches.     In  the  follow  in  o-  table  is  griven  a  list  of  the  so- 
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Lanthanum 138,  La203.  Phosphorescence. 
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Dysprosium  ....  —  Absorption. 


Yttrium 8S-9,  Yt.^Os.         Phosphorescence. 

Terbium 124-7,  TboOg. 

Gadoliniimi  (Ya)  —                  Phosphorescence. 

Ytterbium 173-01,  Yb^Oj.        Pliosphorescence. 

Scandium 44-03,  ScaO.. 
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called  "rare  elements,"  with  which  he  has  been  specially  occupied 
during  the  last  seven  or  eight  years.  Column  1  gives  the  names  by 
which  they  are  commonly  known.  Column  2  gives  their  atomic 
weights,  &c.  Column  3  shows  in  what  manner  they  come  under  the 
domain  of  spectroscopy ;  and  columns  4  and  5  give  the  compo- 
nents or  meta-elements  into  which  some  of  these  bodies  have  been 
decomposed  in  1886  by  the  President,  and  in  1887  by  Kriiss  and 
Nilson.  A  judicial  leniency  has  been  exercised  in  retaining  candi- 
dates in  the  tirst  column.  Thus,  it  may  be  doubted  whether  decipium, 
philippium.  or  gadolinium  should  have  been  retained.  But  when 
doubts  have  been  cast  on  the  integrity  of  nearly  all  the  occupants  of 
this  column  the  line  cannot  be  drawn  too  strictly. 

The  Didi/mium  Group. — Didymium  from  samarskite  was  found  by 
Delafontaine  in  1878  to  difPer  somewhat  from  ordinary  didymium 
extracted  from  cerite  and  gadolinite,  and  he  separated  from  it  what 
he  regarded  as  a  new  element — decipium ;  nine  months  later  Lecoq  de 
Boisbandran  announced  the  discovery  of  samarium  in  samarskite, 
pointing  out  that  its  absorption-spectrum  Avas  that  of  decipium, 
together  with  two  additional  bands.  In  1885  Carl  Auer  showed  that 
it  was  possible  to  cleave  didymium  in  a  certain  direction  into  neo- 
dyminm  and  praseodymium.  If  the  spectra  of  these  latter  be  sub- 
tracted from  the  spectrum  of  the  substance  previously  regarded  as 
didj'mium,  two  bands  remain;  so  that,  assuming  the  argument  from, 
absorption-spectra  to  be  a  legitimate  one,  it  is  to  be  assumed,  said  the 
President,  that  didymium  contains  yet  a  third  substance  :  but,  he 
added,  didymium  had  undergone  other  cleavages  in  his  laboratory ;  he 
had  not  yet  decided,  however,  whether  we  shall  have  to  recognise 
further  decomposition  of  neodymium  and  praseodymium,  or  whether 
the  original  didymium  is  capable  of  being  resolved  differently,  accord- 
ing to  the  manner  in  which  it  is  treated :  Avoi'king  on  the  spectra  of 
didymium  from  various  sources,  the  conclusion  was  more  and  more 
forced  on  him  that  didymium  must  not  be  regarded  as  compounded 
of  two  elements  only,  but  rather  as  an  aggregation  of  many  closely 
allied  bodies.  Later  researches  of  Kriiss  and  Nilson  have  led  them 
to  the  same  conclusion.  They  have  discovered  that  in  didymium 
obtained  from  some  minerals  one  of  the  fainter  lines  of  the  normal 
didymium  spectrum  is  strong,  while  others  usually  stronger  are 
almost  or  quite  absent.  In  this  way,  by  examining  a  great  number 
of  minerals,  they  found  anomalies  occurred  in  the  case  of  almost 
each  of  the  old  didymium  lines,  and  therefore  decided  that  it  is  a 
compound  body,  capable  of  resolution  into  at  least  nine  separate  com- 
ponents. Identical  arguments  are  bronght  forward  to  prove  that 
each  of  the  other  so-called  elements,  samarium,  erbium,  holmium, 
thulium,  dysprosium,    &c.,    are    compounds    of   many    closely   allied 
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bodies.  Kriiss  and  Nilson  question  the  possibility  of  resolving  the 
erbia  and  didymia  earths  into  their  several  ultimate  constituents  by  a 
fractionated  decomposition  of  the  nitrates.  In  fact  they  assert  that 
by  means  of  the  methods  of  separation  at  present  known  it  would  be 
almost  impossible  to  completely  isolate  any  single  constituent  of  the 
mixed  earths.  They  therefore  propose,  as  he  had  previously  done,  a 
method  by  which  we  may  certainly  arrive  nearer  to  the  mark  and 
dispense  with  much  tedious  fractionation.  If  we  examine  the  minerals 
which  contain  these  rare  earths  we  find  they  occur  in  very  different 
states  of  mixture  or  combination.  Sometimes  many  of  the  consti- 
tuents which  we  wish  to  separate  are  conjointly  present,  and  some- 
times but  few.  The  desired  differentiation,  in  fact,  has  already  been 
commenced  by  Nature.  Kriiss  and  Nilson,  therefore,  whichever  ingre- 
dient they  wish  to  separate,  propose  to  operate  on  a  mineral  which 
contains  that  ingredient  as  far  as  possible  in  a  state  of  isolation.  In 
other  words,  they  will  take  advantage  of  the  work  that  Nature  has 
already  begun,  and  endeavour  by  refined  chemical  means  to  put  the 
last  finishing  touches  to  her  work. 

The  crude  earth  contained  in  any  single  mineral  was  examined  as  a 
whole,  by  Kriiss  and  Nilson,  without  any  attempt  to  separate  the 
earths,  although  the  composition  of  some  of  these  minerals  is  extra- 
ordinarily complex. 

In  his  own  case  the  didymium  earths,  the  examination  of  which  led 
hira  to  form  the  "  one  band  one  element "  theory,  said  the  President, 
were  in  a  much  more  simple  state,  as  the  whole  of  the  yttrium  group, 
including  erbium,  holmium,  thulium,  &c.,  and  others,  had  been 
removed,  and  the  earth  under  examination  probably  contained  little 
besides  didymium  and  lanthanum,  with  traces  only  of  samarium, 
yttrium,  and  calcium.  But  not  even  here  was  the  earth  under  exami- 
nation in  a  state  of  even  approximate  purity. 

There  are  at  least  two  points  in  these  researches  which  illustrate 
the  necessity  of  great  caution  in  drawing  conclusions  from  an  exami- 
nation of  absorption-spectra.      Kiesewetter  and  Kriiss  have  examined 
gadolinite,  and  find   that  some    constituents  of  didymium  and  sama- 
rium are  absent,  notably  those  which  produce  the  group  of  lines  in  the 
green  to  which  the  President  had  referred  ;  he,  however,  had  worked  in 
his  own  laboratory  for  the  last  two  years  almost  exclusively  on  the 
earths  from  gadolinite — of  which  he  had  obtained  a  large  quantity  from 
Fahlun — and  there  is  not  the  shadow  of  a  doubt  that  in  his  gadolinite 
!■     earths  the  lines  reported  absent  by  Kiesewetter  and  Kriiss  are  present 
^Lin    abundance.        Some    hitherto    unexplained     condition     doubtless 
^■rendered  these  lines  invisible  to  Kiesewetter  and  Kriiss;  perhaps  the 
^P  presence   of  some  other  earths,  or  some  condition  of  concentration  or 
^P   acidity.     In  the  light  of  this  knowledge  he   did  not  see  how  we  can. 
^^  take-KrUss  and  Nilson's  or  his  own  results  as  final. 
Ik 


Little  is  yet  kuown  concerning  the  influence  of  one  body  on 
another,  but  that  little  is  of  suflBcient  importance  to  make  us  very 
careful  how  we  interpret  absorption-s])cctra  when  uncorroborated  by 
chemical  results.  Lecoq  de  Boisbaudran  and  Smith  have  pointed 
out  some  important  modiBcations  produced  in  absorption-spectra  b}' 
an  excess  of  acid,  and  later  on  Soret  verified  these  observations. 
Again  Brauner  and  others  have  recorded  experiments  on  mixing 
solutions  of  didymium  and  samarium ;  they  find,  in  the  ca.se  of  a 
didymium  solution  showing  the  group  of  three  bands,  l/\^  430"4,  441'3, 
454!'6,  that  by  adding  a  dilute  solution  of  samarium,  all  three  of  these 
bands  vanish  without  any  appearance  of  any  of  the  samarium  bands, 
until  a  certain  proportion  is  reached,  when  the  samarium  bands 
gradually  come  in  their  place.  In  his  own  experiments,  he  found 
that  from  a  solution  of  erbia  which  originally  shows  no  trace  of  the 
strong  didymium  band  l/\'  292,  appreciable  quantities  of  didymium 
can  certainly  be  squeezed  out  by  fractionation. 

The  Erhium  Group. — The  oxide  ten  years  ago  called  erbia,  and 
regarded  as  belonging  to  a  simple  elementary  body,  has  been  resolved 
by  the  investigations  of  Delafontaine,  Marignac,  Soret,  Nilson,  Cleve, 
Brauner,  and  others  into  at  least  six  distinct  earths — three  of  them, 
scandia,  ytterbia,  and  terbia,  giving  no  absorption-spectra,  whilst 
others,  erbia  (new),  holmia,  and  thulia,  give  absorption-spectra. 
According  to  Lecoq  de  Boisbaudran,  holmium  is  a  mixture  of  true 
holmium  with  dysprosium,  but  this  latter,  the  President  believes, 
consists  of  at  least  two  simpler  bodies  ;  and  fractionation  experiments 
had  led  him  to  recognise  the  existence  of  still  another  earth  of  the 
erbium  group. 

The  Yttrium  Crroup. — Yttrium — the  old  yttrium — proves  now  to  be 
not  a  simple  element,  but  a  highly  complex  substance.  He  had 
come  to  the  conclusion,  said  the  President,  that  it  may  be  split  up 
certainly  into  five  and  probably  into  six  constituents.  These  con- 
stituents of  the  old  yttria  are  not  impurities  in  yttria  any  more  than 
praseodymium  and  neodymium  are  impurities  in  didymium.  They 
pi-oceed  from  a  real  splitting  up  of  the  yttrium  molecule  into  its 
components,  and  when  this  process  is  completed  the  old  "yttria  "  has 
disappeared.  One  of  the  most  distinct  characteristics  of  "old  yttria" 
is  its  very  definite  spark  spectrum.  To  which  of  its  components  this 
spark  spectrum  belongs,  he  was  not  yet  able  to  say.  It  is  possible  that 
the  particular  component  to  which  the  spark  spectrum  is  due  yields 
no  phosphorescent  spectrum.  It  is  also  possible  that  the  spark 
spectrum,  like  "old  yttria,"  may  prove  to  be  compound,  and  then  the 
well-known  lines  it  contains  will  have  to  be  shared  between  two  or 
more  of  the  newly-discovered  bodies.  At  present  no  single  com- 
ponent of  old  yttria  can  lawfully  lay  claim  to  what  may  be  called  the 
paternal  name ;    so   in  the   present  state  of    the  question  no   one  is 
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entitled  to  call  one  of  the  ne^v  bodies  "yttria,"  and  to  cliaracteri.se 
the  remainder  as  impurities. 

A  j^ossible  exjilanation  of  the  existence  and  nature  of  the  new 
bodies  into  which  "  old  yttrium  "  has  been  split  up,  and  of  parallel 
cases  which  will  doubtless  be  found  on  closer  examination,  is  this. 
Our  notions  of  a  chemical  element  must  be  enlarged;  hitherto  the 
elemental  molecule  has  been  regarded  as  an  aggregate  of  two  or  more 
atoms,  and  no  account  has  been  taken  of  the  manner  in  which  these 
atoms  have  been  agglomerated.  The  structure  of  a  chemical  element 
is  certainly  more  complicated  than  has  hitherto  been  supposed.  We 
may  reasonably'  suspect  that  between  the  molecules  we  are  accustomed 
to  deal  with  in  chemical  reactions,  and  the  component  or  ultimate 
atoms,  there  intervene  sub-molecules,  sub-aggregates  of  atoms,  or 
meta-elements,  differing  from  each  other  according  to  the  position 
they  occupy  in  the  very  complex  structure  known  as  "  old  yttrium." 
The  arguments  in  favour  of  the  different  theories  are  as  yet  not 
unequally  balanced.  But  the  assumption  of  compound  molecules  will 
perhaps  account  for  the  facts,  and  thus  legitimate  itself  as  a  good 
working  hypothesis,  whilst  it  does  not  seem  so  bold  an  alternative  as 
the  assumption  of  eight  or  nine  new  elements. 

A  compound  molecule  may  easily  act  as  an  element ;  of  this,  didy- 
mium  is  an  example,  having  been  subjected  to  the  closest  scrutiny  by 
some  of  the  ablest  chemists  in  the  world  without  being  resolved. 

We  have,  in  fact,  a  certain  number  of  reagents,  operations,  pro- 
cesses, &c.,  in  use.  If  a  body  resist  all  these  and  behave  otherwise 
as  a  simple  substance,  we  are  apt  to  take  it  at  its  own  valuation  and 
to  call  it  an  element.  But  for  all  that,  it  may,  as  we  see,  be  compound, 
and  as  soon  as  a  new  and  appropriate  method  of  attack  is  devised  we 
find  it  can  be  split  up  with  comparative  ease.  Still,  we  must  never 
forget  that,  however  complex,  it  can  hardly  be  resolved  into  more 
than  two  parts  at  one  operation. 

We  need  some  criterion  for  an  element  which  shall  appeal  to  onr 
reason  more  clearly  than  the  old  untrustworthy  characteristic  of 
having  not  as  yet  been  decomposed.  It  may  be  that  whatever  body 
gives  only  one  absorption-baud  is  an  element,  but  we  cannot  conversely 
say  that  an  element  may  be  known  by  its  giving  only  one  absorption- 
band,  since  most  of  our  elements  give  no  bands  at  all !  Until  these 
important  and  difficult  questions  can  be  decided,  he  had  preferred  to 
open  what  may  be  figuratively  called  a  suspense  account,  wherein  we 
may  provisionally  enter  all  these  doubtful  bodies  as  "  meta-elements." 
But  these  meta-elements  may  have  more  than  a  mere  provisional 
value.  Besides  compounds,  we  have  hitherto  recognised  merely 
ultimate  atoms,  or  the  agsrregations  of  such  atoms  into  simple  mole- 
cules.    But  it  becomes  more  and  more  probable  that  between  the 
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atom  and  the  compound  we  have  a  gradation  of  molecules  of  difEerent 
ranks,  which,  as  we  have  seen,  may  pass  for  simple  elementary  bodies. 
It  might  be  the  easier  plan,  so  soon  as  a  constituent  of  these  earths 
can  be  found  to  be  chemically  and  sjiectruscopically  distinguishable 
from  its  next  of  kin,  to  give  it  a  name,  and  to  claim  for  it  elemental 
rank ;  but  it  seemed  to  him  the  duty  of  a  man  of  science  to  treat 
every  subject,  not  in  the  manner  which  may  earn  for  him  the  greatest 
temporary  kvco?,  but  in  that  which  will  be  of  most  service  to  Science. 

Throughout  the  address,  attention  was  directed  to  the  various 
spectra,  and  to  the  methods  of  producing  them ;  the  action  of  differ- 
ent earths,  &c.,  on  phosphorescence  spectra  was  also  specially  con- 
sidered. 

Professor  Dewar  proposed  a  vote  of  thanks  to  the  President,  coupled 
with  the  request  that  he  allow  his  address  to  be  printed ;  Dr.  Glad- 
stone seconded  the  motion,  which  was  carried  by  acclamation.  The 
President  briefly  responded. 

Dr.  Russell,  the  Treasurer,  then  gave  an  account  of  the  financial 
position  of  the  Society.  The  receipts  by  admission  fees  and  subscrip- 
tions had  been  £3.402 ;  by  sale  of  Journal,  £365  os.  Sd. ;  and  by 
dividends  on  invested  capital,  £344  is.  Sd.  The  expenses  on  account 
of  the  Journal  had  been  £2,350  os.  lie?. ;  on  account  of  the  Abstracts 
of  Proceedings,  £164  4s.  Id. ;  on  account  of  the  Library,  £308  5s.  6d.; 
the  total  expenditure  being  £3,429  18s.  Sd.  £500  had  been  invested 
in  Metropolitan  Board  of  Works  3^  per  cent,  stock,  and  the  balance 
in  hand  was  £1,833  10s.  6d.,  the  balance  at  the  corresponding  period 
last  year  having  been  £1,672  19s.  3(/. 

Professor  Thorpe  moved  that  the  thanks  of  the  Society  be  tendered 
to  the  Treasurer  for  his  services  during  the  past  session ;  Dr.  Perkin 
seconded  the  motion.  Dr.  Russell,  after  replying,  proposed  a  vote  of 
thanks  to  the  auditors,  Messrs.  R.  H.  Davies,  Friswell,  and  Rideal ; 
this  was  seconded  by  Dr.  P.  F.  Frankland,  and  acknowledged  by  Mr. 
Friswell. 

Mr.  J.  Xewlands  proposed  a  vote  of  thanks  to  the  Officers  and 
Council,  which  was  seconded  by  Dr.  J.  Voelcker,  and  acknowledged 
by  Dr.  Armstrong. 

Professor  Clowes  moved  that  the  thanks  of  the  Fellows  be  tendered 
to  the  Editors,  Abstractors,  and  Librarian  for  their  important  services 
during  the  year.  Dr.  Collie  seconded  the  motion.  Mr.  Groves  and 
Dr.  Thorne  replied. 

Messrs.  Foster  and  E.  W.  Voelcker  having  been  appointed  Scru- 
tators, a  ballot  was  taken,  and  as  result  the  following  were  declared 
elected  as  Officers  and  Council  for  the  ensuing  session. 
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President :  W.  J.  Russell,  Ph.D.,  F.R.S. 

Vice-Presidents  who  have  filled  the  office  of  President :  Sir  F.  A.  Abel, 
C.B.,  D.C.L.,  F.R.S.  ;  W.  Crookes,  F.R.S. ;  Warren  de  la  Rue,  D.C.L., 
F.R.S. ;  E.  Frankland,  D.C.L.,  F.R.S.  ;  J.  H.  Gilbert,  Ph.D.,  F.R.S. ; 
J.  H.  Gladstone,  Ph.D.,  F.R.S.;  A.  W.  Hofraann,  D.C.L.,  F.R.S.; 
H.  Miiller,  Ph.D.,  F.R.S. ;  ^Y.  Odbng,  M.B.,  F.R.S.  ;  W.  H.  Perkin, 
Ph.D.,  F.R.S.  ;  Sir  Lyon  Playfair,  Ph.D.,  K.C.B.,  F.R.S.;  Sir  H.  E. 
Roscoe,  LL.D.,  F.R.S. ;  A.  W.  Williamson,  LL.D.,  F.R.S. 

Vice-Presidents:  G.  Carey  Foster,  F.R.S.;  J.  W.  Mallet,  M.D., 
F.R.S. ;  H.  McLeod,  F.R.S.  ;  Ludwig  Mond  ;  J.  Emerson  Reynolds, 
M.D.,  F.R.S. ;  Robert  Warington,  F.R.S. 

Secretaries:  H.  E.  Armstrong,  Ph.D.,  F.R.S.  ;  J.  Millar  Thomson; 
F.R.S.E. 

Foreign  Secretary  :  F.  R.  Japp,  LL.D.,  F.R.S. 

Treasurer:  T.  E.  Thorpe,  B.Sc,  F.R.S. 

Ordinary  Memhers  of  Council :  Norman  Collie,  Ph.D. ;  A.  H.  Church  ; 
Frank  Clowes,  D. So. ;  Wyndham  Dunstan;  John  Ferguson,  M.A. ; 
Charles  W.  Heaton  ;  E.  Kinch :  H.  F.  Morley,  M.A.  ;  F.  J.  M.  Page  ; 
S.  U.  Pickering,  M.A. ;  R.  T.  Plimpton,  Ph.D*! ;  Thomas  Purdie,  B.Sc. 
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April  4tli,  1889.     Dr.  W.  J.  Russell,  F.R.S.,  President,  in  the 

Chair. 

Mr.  Alexander  Hill  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
"William  Waters  Butler,  Crown  Brewery,  Birmingham  ;  and  Francis 
Ransom,  Hitchin. 

The  following  were  elected  Fellows  of  the  Society : — Messrs.  John 
Leigh  Hoskyns  Abrahall ;  James  Aunal ;  Richard  Douglas  Bailey  ; 
T.  D.  Collis  Barry;  Frederick  William  Boam ;  Harry  Broadbent; 
Edward  Barnwell  Cook ;  Francis  Edward  John  Cridland,  Alexander 
Archie  Cunningham  ;  Thomas  Hill  Easterfield ;  Joseph  T.  Freestone  ; 
William  Frew;  James  Hall;  Richard  Ashworth  Hoyle ;  Henry 
Richardson  Hoyles  ;  Herbert  Ingle  ;  Clement  Josep  Leaper  ;  George 
Cannon  McMurtry ;  Christopher  J.  McNally,  M.D. ;  James  Bruce 
Miller;  William  Beattie  Nesbitt,  B.A. ;  George  Thos.  Wilkinson 
Newsholme ;  John  Charles  Platts ;  Charles  Proctor ;  Arthur  Avery 
Read ;  Ernest  Reckitt ;  Duncan  Taylor  Richards ;  Richard  Wright- 
wick  Roberts  ;  Thomas  Alexander  Shegog  ;  Henry  Simmonds  ;  John 
William  Slater;  Henry  Charles  Anslie  Vine;  Walter  Arthur  Voss  ; 
William  John  Waterhouse ;  Patrick  Alexander  Weir,  M.B. ;  John 
Tsawoo  White  ;  Charles  Wood ;  Mortimer  Woolf . 

The  following  papers  were  read  : — 

33.  "  The  rate  of  dissolution  of  metals  in  acids."  By  V.  H. 
Veley. 

When  the  rate  of  evolution  of  a  gas  is  taken  as  the  measure  of  the 
amount  of  interaction  between  metals  and  acids,  the  result  is  due  to  a 
variety  of  causes,  each  one  of  which  is  variable  at  any  moment  of 
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time,  and  its  peculiar  effect  not  susceptible  of  mathematical  analysis. 
Among  tbe  varying  conditions  are  the  surface  of  the  metal  exposed, 
the  local  rise  of  temperature,  the  rate  of  diffusion  of  the  metallic  salt 
formed  in  the  acid  liquid  and  the  rate  of  its  removal  by  the  gas- 
bubbles.  In  the  present  research  metallic  spheres  by  vai-ious  me- 
chanical devices  were  rolled  about  continuously  and  regularly  within 
the  acid  liquid,  and  the  products  of  the  changes  continuously  removed 
fix>m  the  immediate  neighbourhood  of  the  metal.  The  dissolution  of 
copper  in  a  solution  of  potassium  bichromate  acidified  with  sulphuric 
acid  was  investigated  as  affording  a  case  in  which  no  gas  is  evolved 
as  such.  The  dependence  of  this  action  on  the  conditions  of  (i)  tem- 
peratui-e,  (ii)  proportion  of  sulphuric  acid,  and  (iii)  proportion  of 
potassium  bichromate  is  illustrated  by  various  series  of  experiments, 
(i.)  As  regards  temperature,  it  is  shown  that  if  this  be  varied 
between  21"  and  41°  in  an  arithmetical  proportion,  the  amount  of 
chemical  action  varies  in  a  geometrical  proportion ;  in  this  respect 
the  change  is  perfectly  analogous  to  several  others  quite  different 
from  it  and  fi'ora  one  another.  Attention  is  drawn  to  this  relation  . 
as  common  to  a  number  of  chemical  changes,  and  to  the  causes  on 
which  it  is  probably  dependent,  (ii.)  On  varying  the  amounts  of 
sulphuric  acid  in  an  arithmetical  proportion  within  the  limits  of  413 
and  23'5  grams  per  litre,  the  amount  of  change  also  varies  in  an 
arithmetical  proportion,  (iii.)  The  amount  of  change  is  at  first  con- 
siderably increased  by  increase  of  proportion  of  potassium  bichromate, 
but  the  effect  gradually  diminishes  almost  to  >u7,  at  which  point  the 
bichromate  can  be  considered  as  so  much  inert  matei^ial ;  the  amounts 
used  varied  from  22'1  to  t)6o  grams  per  litre. 

34.  "  Note  on  the  interaction  of  metals  and  acids."  By  Heury 
E.  Armstrong. 

When  a  metal  forming  an  element  in  a  voltaic  couple  is  dissolved, 
the  rate  of  dissolution  is  in  accordance  with  Ohm's  law,  C  =  E,R: 
and  this  should  apply  also  to  the  case  in  which  a  metal  is  dissolved 
without  any  precaution  being  taken  to  arrange  it  as  an  element  of  a 
couple,  as  the  action  is  conditioned  by  the  formation  of,  and  takes 
place  within,  "  local  circuits."  The  changes  attending  the  dissolution 
of  metals  may,  therefore,  in  a  certain  sense  be  said  to  be  purely  elec- 
trical in  the  first  instance ;  yet  within  recent  years  it  has  been  argueil 
by  various  chemists  that  the  phenomena  are  only  in  part  electrical 
and  in  part  chemical — whatever  this  may  mean.  The  author  dis- 
cusses the  various  phases  of  such  changes,  and  criticises  the  conclu- 
sions arrived  at  by  Spring  and  Aubel  and  others. 
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Discussion. 

Referring  to  Mr.  Veley's  experiments,  Dr.  Armstroxg  expressed 
the  opinion  that  the  results  were  in  no  way  commensurate  with  the 
labour  expended  in  obtaining-  them  :  although  by  introducing  bichro- 
mate polarisation  by  hydrogen  had  been  prevented,  its  use  had  intro- 
duced complications  which  made  the  analysis  of  the  results  impos- 
sible ;  in  fact  the  information  likely  to  be  obtained  from  such 
experiments  was  not  of  the  kind  required  in  the  present  state  of 
chemical  science.  Thus  the  proof  obtained  that  a  copper  sphere 
dissolved  uniformly  in  a  mixture  of  sulphuric  acid  and  bichromate 
was  but  a  proof  of  the  efficiency  of  the  stirring  apparatus :  such 
would  necessarily  be  the  case,  as  the  values  of  E  and  R  remained 
almost  unchanged  throughout  the  experiment  oAving  to  the  relatively 
small  proportion  of  the  agents  used  up. 

Mr.  Velet,  in  the  coiu-se  of  a  reply  in  which  he  attempted  to 
justify  his  position,  mentioned  that  he  had  had  occasion  to  verify 
Dr.  Russell's  observation  that  silver  is  not  dissolved  by  nitric  acid, 
to  which  reference  had  been  made,  and  stated  that  in  experiments 
with  copper  and  nitric  acid  he  had  observed  that  the  action  took 
place  at  first  more  slowly  and  only  attained  a  maximum  rate  when  a 
certain  small  amount  of  nitrate  was  formed. 

Dr.  Aemstkoxg  remarked  that  this  was  a  really  important  obser- 
vation, proving  that  the  dissolution  of  copper  in  nitric  acid  was 
dependent  on  the  presence  of  a  third  substance — perhaps  cupric 
nitrate.  The  discovery  of  the  exact  conditions  which  determine  any- 
particular  chemical  change  is  at  the  present  time  of  great  importance, 
and  investigations  establishing  these  were  much  required ;  it  was 
useless,  however,  to  study  cases  in  which  complications  instead  of 
simplifications  were  introduced,  as  even  the  changes  which  apparently 
were  of  the  simplest  kind  were  probably  but  the  end  results  of  more 
or  less  complex  series  of  successive  or  simultaneous  changes. 

35.  "  A  zinc  mineral  from  a  blast  furnace."     By  J.  Tudor  Cundall. 

The  author  has  examined  a  mineral  found  in  cavities  of  the  wall  of 
a  blast  fuT-nace  at  Mostyn,in  North  Wales  ;  it  crystallises  in  white  to 
yellow  translucent  tufts,  of  the  relative  density  5'60.  Analysis  gave 
results  which  show  that  it  is  impure  zinc  oxide :  — 
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It  was   examined    crystallogrnpLically  by  IMr.  A.  Hutchinson,   who 
found  that  the  crystals  belong  to  the  rhomboidal  system,  and  exhibit 


combinations  of  the  hexagonal  prism  and  pyramids  with  the  basal 
plane;  two  new  forms  were  also  noted,  viz.,  the  rhombohedrou  /-{lOO} 
and  the  hexagonal  pyramid  ^{21,  13,  17}. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

A  Treatise  on  Chemistry,  by  H.  E.  Roscoe  and  C.  Schorlemraer. 
Vol.  Ill,  Organic  Chemistry,  Part  V.  From  the  Authors. 
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FARADAY  LECTURE. 


The  Faraday  Lecture  will  be  delivered  on  June  4th,  by  Professor 
Mendeleef,  in  the  Theatre  of  the  Royal  Institution.  The  Fellows  of 
the  Society  will  entertain  the  Faraday  Lecturer  at  a  dinner  at  the 
Holborn  Restaurant  on  the  follomng  evening. 

At  the  next  meeting,  on  April  18th,  the  following  paper  will  be 
read : — 

"  Note  on  Naphthalene-derivatives."  By  Dr.  Armstrong,  and 
Messrs.  Hiller,  Holding,  Percival,  Rossiter,  and  Wynne. 
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CHEMICAL    SOCIETY. 
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April   18th,  1889.     Mr.  W.  Crookes,  F.R.S.,  Vice-President,  in  the 

Chair. 

Messrs.  J.  L.  Hosk^-ns-Abrahall,  D.  Carmody,  C.  J.  McXally.  M.D., 
C.  Proctor  and  W.  J.  Waterhouse  were  formally  admitted  Fellows  of 
the  Society". 

Cei'tificates  were  read  for  the  first  time  in  favour  of  Messrs.  John 
Evans,  care  of  Messrs.  Savory  and  Moore,  86,  King's  Road,  Brighton  ; 
William  Taylor  Gibbs,  Richmond  House,  Plaistow,  Essex  ;  Byron  B. 
Goldsmith,  19,  East  74th  Street,  New  York  City,  U.S.A.  ;  Charles 
James  Grist,  West  View,  Grange  Road,  Egham ;  Alfred  Edward 
Tibson,  79,  South  Hill  Park,  Hampstead  Heath,  N.W. ;  Ignatius 
Singer,  NTailsworth,  South  Australia. 

The  following  papers  wei-e  read  :  — 

36.  "  Sawarri  fat."     By  J.  Lewkowitsch,  Ph.D. 

Sawarri  nuts  contain  63  per  cent,  of  a  white  solid  fat,  of  which  the 
author  has  determined  the  physical  constants.  The  density  is  0"8981 
at  40°  C.  relatively  to  that  of  water  at  15°  C. ;  the  melting  point  lies 
between  29'5°  C,  and  35"5°  C.  ;  the  solidifying  point  at  from  23'3°  to 
29°  C.  The  acids  from  the  fat  melt  at  48-3°  0.  to  50°  C.  and  solidify 
at  47—46°  C. 

Saponification  value  (Kottsdorffer) 199-51 

Insoluble  acids  (Hehner's  value) 96  91  p.  c. 

Glycerol  determined  by  the  acetin  method 9"14  „ 

Free  acids 2"4  „ 

Mean  molecular  weight  of  the  acids 272  8  „ 

Soluble  acids  (Reichert's  value) 0*65  „ 

Iodine  value  of  the  fat  (v.  Hiibl) 49'5  ,, 
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Iodine  value  of  the  acids   51-5  p.  c. 

Acetyl  value  (Benedikt)    77'o       ,, 

Iodine  value  of  the  acetylised  fatty  acids 51'8       „ 

The  author  intends  to  examine  the  acids  in  the  manner  indicated 
by  Hazura. 

37.  "  Note  on  y3-Phenylnaphthalene."     By  Watson  Smith. 

Zincke  and  Breuer  (Annalen,  226,  2H — CO)  and  ZIncke  (ibid.,  240, 
137 — 146)  succeeded  in  synthesising  /3-phenylnaphthalene  by  the 
dehydration  and  condensation  of  styrolene  alcohol : 

2C6H5-CH(OH)-CH,(OH)  -  4H,0  =C6H,<^,^:^^^'>. 

/3-Phenylnaphthalene  melts  at  101°,  and  is  easily  soluble  in  alcohol, 
ether,  benzene  and  chloroform  ;  on  oxidation  with  chromic  anhydride 
in  glacial  acetic  acid  solution  it  yields  a  quinone  which  ci'ystallises  in 
fine,  bright-yellow  needles,  melting  at  110°;  this  quinone  possesses  the 
cliaracteristic  property  of  rapidly  polymerising  on  exposure  of  its  solu- 
tion to  light,  an  insoluble  polymeride  being  precipitated.  In  1879  the 
author  obtained  a  phenylnaphthalene  by  passing  a  mixture  of  bromo- 
benzene  and  naphthalene  through  a  red-hot  tube  (Ghem.  Soc.  Trans., 
1881,  546),  and  for  reasons  then  fully  stated,  he  considered  it  to  be 
/3-phenylnaphthalene.  Zincke  attempted  to  obtain  the  hydrocarbon 
by  the  author's  method,  but  seems  to  have  failed,  as  he  gives  it  as 
his  opinion  that  it  cannot  be  prepared  in  this  way,  or,  that  if  a  hydi-o- 
carbon  is  formed,  it  must  be  a-phenylnaphthalene.  The  author's 
attention  was  recently  called  to  these  facts,  and  especially  to  the  latter 
statement  by  Professor  Schorlemmer,  and  he  was  thas  led  to  attempt 
the  preparation  of  Zincke's  quinone  from  some  of  a  fairly  abundant 
stock  of  phenylnaphthalene  still  remaining*.  The  result  was  that  the 
conversion  into  the  quinone  by  Zincke's  method  proceeded  with,  the 
utmost  ease,  a  product  answering  in  every  respect  to  the  quinone 
described  by  that  chemist  being  obtained,  amply  confirming  the 
author's  earlier  conclusion  that  the  phenylnaphthalene  obtained  by 
him  was  the  /3-isomeride. 

The  author  cannot  understand  that  any  such  difficulty  as  Zincke 
describes  should  arise  in  preparing  phenylnaphthalene  by  the  pyro- 
gentic  method.  Three  products  are  principally  obtained  after 
removing  excess  of  bromobenzene,  viz.,  naphthalene,  dinaphthyl  and 
phenylnaphthalene ;  there  may  also  be  a  minute  quantity  of  diphenyl. 
Fi"actional  distillation  easily  removes  naphthalene  and  diphenyl, 
leaving  phenylnaphthalene  boiling  at  345°,  and  dinaphthyl  boiling 
above   440°.     Boilinsr   with    somewhat   dilute   alcohol   now   extracts 
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plienylnaplithalene,  and  leaves  behind  dinaphthyl,  which  is  insokible 
in  this  liquid.  Usually  a  second  sublimation  is  necessary  to  obtain 
a  product  melting  at  101°,  that  first  obtained  melting  at  about  96°  C. 

Discussion. 

Dr.  Armstrong  remarked  that  it  was  most  probable  that  the 
oi'iginal  product  was  the  a-derivative  ;  the  proof  -now  advanced  that 
the  hydrocarbon  obtained  by  Mr.  Watson  Smith's  method  was  the 
^-compound  was  of  interest,  as  affording  an  indication  that  iso- 
meric change  of  the  a-  into  the  /3-derivative  took  place  at  high 
temperatures. 

38.  "Nitro-/3-chloronaphthaleue."  By  Henry  E.  Armstrong  and 
W.  P.  Wynne. 

/3-Chloronaphthalene  is  readily  nitrated  by  dissolving  it  in  its  own 
weight  of  glacial  acetic  acid  and  adding  about  2j  molecular  propor- 
tions of  nitric  acid  (d  =  1"42)  :  the  mixture  is  allowed  to  stand  for 
two  or  three  days.  /3-Bromonaphthalene  behaves  similarly.  Nitro- 
/3-chloronaphthalene  crystallises  from  spirit  in  sulphur-yellow  needles 
melting  at  116° ;  on  distillation  with  PCI5  it  yields  the  dichloro- 
naphthalene  melting  at  63' 5°,  and  is  therefore  the  heteronucleal 
1  :  2'  a-nitro-yQ-chloronaphthalene.  On  reduction  it  yields  the  corre- 
sponding aniidochloronaphthalene.  The  authors  are  studying  the 
sulphonic  acids  derived  fi*om  this  amine. 

39.  "  The  action  of  halogens  on  betanaphthol."  By  Henry  E. 
Armstrong  and  E.  C.  Rossiter. 

If  betanaphthol  be  treated  with  a  single  molecular  proportion  of 
bromine  it  is  converted,  as  shown  by  Smith,  into  a  homonucleal 
monobromo-derivative  which  presumably  corresponds  in  constitution 
with  1  :  2  chlorobetanaphthol ;  if  an  excess  of  bromine  be  used,  a 
tetrabromonaphthol  is  produced,  and  as  this  yields  bromophthalic 
acid  on  oxidation,  it  contains  one  of  its  four  bromine  atoms  in  the 
second  nucleus.  The  authors  have  sought  to  determine  at  what  stage 
the  bromine  atom  becomes  inti-oduced  into  the  second  nucleus. 

By  treating  betanaphthol  with  two  molecular  proportions  of  bromine 
it  is  almost  entirely  converted  into  dibromobetanaphthol ;  this 
crystallises  from  acetic  acid  with  one  molecular  proportion  of  the  acid 
in  prisms  melting  at  84° ;  the  acid  of  crystallisation  is  spontaneously 
given  off  on  exposure  of  the  crystals.  The  pure  substance  crystal- 
lises from  petroleum  spirit  in  woolly  needles  melting  at  106°.     On 
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oxidation  with  alkaline  permanganate  it  yields  bromophthalic  acid : 
whence  it  follows  that  on  introducing  a  second  atom  of  bromine  into 
betanaphthol  it  enters  the  non-hydroxylised  nucleus. 

The  preparation  of  a  tribroiuouaphthol  appears  to  present  diffi- 
culties, a  mixture  of  di-  and  tetra-derivatives  being  usually  obtained. 
Together  with  the  bromonaphthols,  relatively  small  amounts  of  yellow 
products  are  always  formed,  which  probably  correspond  to  the  chlori- 
nated keto-compounds  described  by  Zincke. 

When  betanaphthol  is  submitted  to  the  action  of  a  single  molecular 
proportion  of  chlorine,  it  yields  but  a  relatively  small  amount  of 
chlorobetanaphthol,  the  chief  product  being  a  resinous  substance 
(Cleve);  this  result  has  found  an  explanation  in  Zincke's  experiments, 
which  show  that  chlorine  tends  to  convert  betanaphthol  into  additive 
keto-compounds.  The  authors  find  that  a  theoretical  yield  of  chloro- 
betanaphthol (m.p.  69")  is  obtainable  by  gently  warming  betanaphthol 
suspended  in  thrice  its  weight  of  carbon  bisulphide  with  a  molecular 
proportion  of  sulphuiyl  chloride,  SO2CI2.  On  attempting  to  prepare 
dichlorobetanaphthol  by  further  treatment  with  S02C12,  little  besides 
resinous  matter  was  obtained ;  alphanaphthol,  in  like  manner,  when 
submitted  to  the  action  of  two  molecular  proportions  of  the  chloride, 
afforded  a  large  amount  of  resinous  matter.  Chlorobetanaphthol  is 
almost  entii'ely  converted  by  a  single  molecular  proportion  of  bromine 
into  a  bromochlorobetanaphthol  corresponding  to  the  dibromobeta- 
naphthol  previously  described.  It  also  crystallises  with  one  molecular 
proportion  of  acetic  acid  in  long  prismatic  needles  melting  at  92^ ; 
the  pure  substance  sublimes  in  fine  needles  melting  at  101°,  but  does 
not  crystallise  satisfactorily  from  any  solvent. 

Schaeffer's  betanaphtholsulphonic  acid  is  converted  by  bromine  into 
a  monobromo-derivative,  which  may  also  be  obtained  by  sulphonating 
Smith's  bromobetanaphthol  (Armstrong  and  Graham)  ;  the  corre- 
sponding chloro-acid  is  readily  formed  on  sulphonating  chlorobeta- 
naphthol, together  with  a  small  quantity  of  an  isomeric  acid  yielding 
more  soluble  salts.  The  brom-  and  chlor-acids  behave  alike  on  treat- 
ment with  excess  of  bromine,  being  converted  into  the  bromhydroxy- 
naphthaquinonesulphonate,  CioH3BrOo(OH)'S03H,  first  described  by 
Armstrong  and  Graham ;  a  relatively  very  small  proportion  of  di- 
bromhydroxynaphthaquinone  being  also  produced.  Armstrong  and 
Graham  came  to  the  conclusion  that  the  bromhydroxysulphonate — 
which  contains  the  bromine  in  the  quinonic  nucleus — was  the  final 
product  of  the  action  of  bromine,  but  later  experiments  have  shown 
that  this  is  only  the  case  when  the  experhment  is  made  by  treating 
Schaefier's  salt  with  bromine ;  if  the  pure  bromhydroxyquinone- 
sulphonate  be  used  instead,  the  quinonic  nucleus  becomes  destroyed 
and  a  sulphophthalic  derivative  is  obtained.     The  hydrogen  bromide 
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produced  in  the  formation  of  the  qninonesnlplionate  from  Scliaeft'ei's 
salt,  in  fact,  protects  the  former  from  oxidation. 

Armstrong  and  Graham  succeeded  in  obtaining  only  a  small  quan- 
tity of  a  dibromo-derivative  from  Schaeffer's  acid,  the  tendency  being 
for  the  action  to  extend  at  once  to  the  formation  of  the  quinone-sul- 
phonate  ;  by  brominating  a  solution  of  the  potassium  salt  of  Schaeffer  s 
acid  in  muriatic  acid,  Armstrong  and  Streatfeild  succeeded,  however, 
in  pi'eparing  a  tribronio-derivative.  Both  the  di-  and-the  tri-bromo- 
acid  gave  easily  soluble  salts,  and,  as  on  treatment  with  bromine,  they 
were  converted  into  quinonesulphonate,  the  bromine  atoms  are  con- 
tained in  the  hydroxylised  nucleus.  By  sulphonating  the  above- 
described  bromochloro-  and  dibromo-betanaphthols,  the  authors  have 
obtained  sulphonic  acids,  the  salts  of  which  are  diflBcultly  soluble  and 
which,  on  treatment  with  bromine,  yield  a  large  proportion  of  the 
dibromhydroxynaphthaquinone  already  mentioned  ;  the  production  of 
this  compound  is  confirmatory  of  the  heteronucleal  constitution  of  the 
two  di- derivatives  of  betanaphthol.  Bromochlorobetanaphthol  yields 
two  isomeric  acids  on  sulphonation  ;  it  is  noteworthy  that  neither 
these  nor  the  acid  from  the  dibromo-compound  yield  SchaefEer's  acid 
on  reduction  ;  as  this  acid  is  obtained  on  reducing  the  acids  produced 
on  sulphonating  chloro-  and  bromo-betanaphthol,  it  follows  that  the 
sulphonation  of  the  mono-  and  di- derivatives  of  betanaphthol  takes 
place  in  a  different  manner — it  may  be  that,  as  in  the  case  of  beta- 
naphthol, a  sulphate  is  first  produced,  and  that  the  subsequent 
isomeric  change  takes  a  different  course ;  or  perhaps  a  sulphate  is 
formed  in  the  case  of  the  mono-derivative,  while  direct  sulphona- 
tion is  affected  in  that  of  the  di- derivative.  The  authors  are  engaged 
in  further  investigating  the  sulphonic  acids  of  the  chloro-  and  bromo- 
naphthols  generally. 

40.  "  /3-JMethoxynaphthalenesulphonic  acids."  By  J.  Percival, 
B.A. 

It  has  been  shown  by  Armstrong  and  Amphlett  that  if  /J-ethoxy- 
naplithalene  be  sulphonated  by  means  of  chlorosulphonic  acid  without 
application  of  heat  a  mixture  of  two  sulphonic  acids  is  obtained,  one 
of  which  corresponds  to  Schaeffer's  betanaphtholsulphonic  acid ;  and 
that  if  the  product  be  heated  on  the  water-bath  for  a  short  time  this 
latter  acid  is  alone  obtained,  an  isomeric  change  taking  place.  The 
author  has  undertaken  a  series  of  experiments  with  the  object  of 
determining  whether  any  effect  is  produced  by  varying  the  radicle 
introduced  in  place  of  the  hydroxylic  hydrogen  of  betanaphthol ;  in 
the  first  instance  he  has  studied  the  behaviour  of  /3-methoxy- 
naphthalene  prepared  from  betanaphthol,  and  finds  that  there    are 
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very   marked   differences   to   be  observed  in    the  behaviour  of   the 
netlioxj-  and  ethoxy-compounds. 

The  product  obtained  without  application  of  licat  chiefly  consists 
of  an  unstable  acid  together  with  a  relatively  small  pi-oportion  of  a 
stable  acid  corresponding  to  SchaefFer's  betanaphtholsulphonic  acid  ; 
but  after  heating  during  a  couple  of  hours  on  the  water-bath  the 
unstable  acid  is  no  longer  present,  having  undergone  isomeric  change 
into  the  stable  acid.  If  the  aqueous  solution  of  the  unstable  acid  be 
heated  nearly  to  boiling,  the  acid  is  decomposed,  ^-methoxynaphthalene 
separating ;  in  this  way  it  is  easy  to  ascertain  the  amount  of  unstable 
acid  in  the  original  product  of  sulphonation.  Even  a  solution  of  the 
barium  salt  of  the  unstable  acid  gradually  undergoes  decomposition 
when  evaporated,  /3-methoxynaphthalene  and  barium  sulphate  becom- 
ing separated.  No  such  behaviour  was  noticed  in  the  case  of  the 
barium  salt  of  the  unstable  ethoxy-acid,  although  this  salt  was 
observed  to  decompose  at  about  the  temperature  at  which  the  water 
of  crystallisation  was  expelled,  130 — 140°.  On  adding  bromine  to  a 
solution  of  the  unstable  methoxy-acid,  a  precipitate  is  at  once  formed 
consisting  of  tribromo-/3-methoxynaphthalene ;  this  crystallises  from 
benzene,  in  which  it  is  very  soluble,  in  long,  slender,  white  needles 
melting  at  LOo^  ;  no  such  precipitate  is  obtained  from  the  unstable 
ethoxy-acid. 

The  salts  of  the  unstable  acid  are  very  soluble,  the  potassium  salt 
crystallising  in  plates,  which  aggregate  into  nodular  masses,  con- 
taining half  a  molecular  proportion  of  water.  The  salts  of  the 
stable  acid  are  difficultly  soluble ;  like  the  corresponding  ethoxy-acid, 
it  is  readily  converted  by  bromine  into  a  bromo-/3-methoxysulphonate 
and  ultimately  into  bromhj-di'oxyquinonesulphonate  identical  with 
that  obtained  from  Schaeffer's  acid. 

41.  "  The  acids  formed  by  displacing  XHo  in  Bronnei-'s  beta- 
naphthylaminesulphonic  acid  by  halogens."     By  W.  Houlding,  B.Sc. 

Ai'nell  has  shown  that  two  isomeric  acids  are  formed  on  sulphonating  ^ 
/3-cbloronaphthalene,  and  subsequent  expei'iments  by  Forsling  and 
others  have  proved  that  these  acids  correspond  to  the  Badische  and 
Bronner  moditicatious  of  beranaphthylarainesulphonic  acid ;  the 
1  :  2'  acid  is  the  chief  product  and  the  2  :  3'  acid  the  minor  product, 
especially  if  clilorosulphonic  acid  be  employed  as  sulphonating  agent. 
Armstrong  and  Wynne  have  shown  that  although  the  minor  product 
when  heat  is  not  applied,  the  2  :  3'  acid  becomes  the  major  product 
if  after  sulphonation  the  crude  acid  be  heated  during  several  hours  at 
150 — 160° ;  and  they  have  consequently  suggested  that  the  2  :  3'  acid 
is  not  a  direct  product  of  sulphonation  but  results  entirely  from  the 
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each  found  in  like  manner  to  afford  two  isomeric  acids,  which  it  w^as 
to  be  presumed  corresponded  to  those  obtained  from  /3-chloro- 
naphthalene,  but  Armstrong  and  Wynne  have  pointed  out  as  note- 
worthy that  the  melting  point  of  the  sulphochloride  of  the  iodo-acid 
obtained  as  minor  product  was  abnonnally  low,  thus — 

Chlorosulpho-      Bromosiilplio-        lodosuljjho- 
chloride.  chloride.  chloride. 

Major  product 130°  147°  174° 

Minor         „        109  125  92-5 

The  author  has  therefore  carefully  compared  the  acids  prepared 
from  Bronner's  2  :  3'  betanaphthylaminesulphonic  acid  with  those 
obtained  by  sulphonating  /3-chloro-,  ^-bromo-  and  /3-iodo-naphthalene. 
As  was  to  be  expected,  his  results  entirely  confirm  those  of  Forsling 
with  reference  to  the  identity  of  the  chloro-acid  from  Bronner's  acid 
with  the  minor  product  of  sulphonation  of  /3-chloronaphthalene — that 
which  affords  a  sulphochloride  melting  at  109'^.  It  is  noteworthy 
that  both  the  chlorosulphochloride  and  the  chlorosulphobromide, 
m.  p.  124°,  yield  the  same  sulphonamide  melting  at  183°,  which  is 
a  proof  of  the  non-occurrence  of  an  isomeric  change  such  as  was 
observed  by  Gessner  in  the  case  of  as-bromonaphthalenesulphonic  acid. 
In  like  manner,  the  author  finds  that  the  bromo-acid  from  Bronner's 
acid  is  identical  with  the  minor  product  of  sulphonation  of  /J-bi^orao- 
naphthalene :  the  salts  of  the  acids  are  similar  in  appearance  to  those 
of  the  corresponding  chlor-acid,  and  are  also  all  anhydrous  ;  the 
sulphochloride  melts  at  124°  ;  the  sulphobromide  at  118°  :  both  siilpho- 
chloride  and  bromide  yield  the  same  sulphonamide,  melting  at  about 
204°.  By  distilling  the  bromosulphochloride  with  PCI5  it  is  converted 
into  a  chlorobromonaphthalene,  which  crystallises  in  thin  plates,  melt- 
ing at  137°  ;  the  corresponding  dibromonaphthalene  was  obtained  in 
small  needles  melting  at  149°,  but  owing  to  the  small  amount  at 
disposal  this  melting  point  cannot  be  regarded  as  sufficiently  determined. 
The  iodo-acid  obtained  from  Bronner's  acid  was  found  to  differ  con- 
siderably from  that  obtained  as  minor  product  on  sulphonating 
/3-iodonaphthalene,  the  sulphochloride  melting  at  140°  instead  of 
92"5",  and  the  sulphonamide  at  about  220°  instead  of  211°;  the  salts 
of  the  two  acids  also  differ,  the  baritfm  and  sodium  salts  of  that  from 
Bronner's  acid  crystallising  both  in  anhydrous  plates  and  in  mono- 
hydrated  needles. 

It  appears  therefore  that  on  sulphonating  /3-iodonaphthalene  either 
the  initial  change  is  the  same  as  that  which  occurs  on  sulphonating 
the  chloro-  and  bromo-compounds,  and  the  consequent  isomeric  chanp'e 
follows  a  different  course ;  or  sulphonation  is  perhaps  simultaneously 


effected  in  two  different  ways,  neither  iodo-acid  being  the  product  of 
isomeric  change. 

With  the  object  of  determining  the  nature  of  the  change,  experi- 
ments have  been  instituted  with  the  iodo-acids  corresponding  to  the 
three  aniido-acids  isomeric  with  Bronncr's  ;  the  results  wiJl  form  the 
subject  of  a  subsequent  communication. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Df^iations. 

Notes  on  Analytical  Chemistry  for  Students  in  Medicine,  by  A.  J, 
Beruays.     Third  Edition,  London  1889.  From  the  Author. 

The  Agricultural  Value  of  Sulphate  of  Ammonia,  by  R.  Warington. 
Lourlon  1889  (Pamphlet).  From  the  Author. 

Royal  Gardens,  Kew :  Bulletin  of  Miscellaneous  Information. 
Vol.  I,  1887  ;  Vol.  II,  1888  ;  Vok  III,  parts  for  Jan.— April,  1889. 

From  the  Director,  Royal  Gardens,  Kew. 

On  the  Serpentine  of  Montville,  New  Jersey,  by  G.  P.  Merrill. 
(From  the  Proc.  of  the  U.S.  National  Museum).  Washington  1889; 
(Pamphlet.)  From  the  Author.! 


FARADAY  LECTURE. 


The  Faraday  Lecture  Avill  be  delivered  on  June  4th,  by  Professor! 
Mendeleef,  in  the  Theatre  of  th^  Royal  Institution.  The  Fellows  ofl 
the  Society  will  entertain  the  ^^jtraday  Lecturer  at  a  dinner  at  thej 
Holborn  Restaurant  on  the  following  evening. 


HAHSISON  AND  SONS,  PEINTEBS  IN  OBDINAET  TO  HEE  MAJESTY,  ST.  MABTIN'S   LANl 


Issued  10/5/1889. 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  68.  Session  1889-90. 


May  2nd,  1889.      Dr.  W.  J.  Russell,  F.R.S.,  President,  in  the 

Chair. 

Messrs.  Gr.  C.  McMurtry  and  H.  H.  Robins  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Geoi'ge 
William  Howard,  3,  Monson  Terrace,  Tunbridge  Wells ;  Edward 
Wightman  Bell,  Spalding;  Frederick  Charles  Knight,  Trinidad, 
Colorado,  U.S.A.  ;  D.  O'Mahoney,  Queen's  College,  Cork  ;  Benjamin 
Phillips,  Oriental  Bank  Buildings,  Bombay;  Emanuel  Roberts, 
Moratua,  Ceylon;  Robert  M.  W.  Swan,  15,  Walmer  Crescent, 
Glasgow. 

The  following  papers  were  read  :  — 

42.  "  Thiophosphoryl  fluoride."  By  T.  E.  Thorpe,  F.R.S,,  and 
J.  W.  Rodger,  Associate  of  the  Normal  School  of  Science,  South 
Kensington. 

This  gas,  the  existence  of  which  was  announced  by  the  authors  in 

,  1888  (vide  Trans.,   53,   766),  may  be  made  by  the  action  of  arsenic 

tiiHaoride  on  thiophosphoryl  chloride,    or  by  heating   a  mixture  of 

bismuth   trifluoride,   or  better,  lead  fluoride,  with  phosphorus  penta- 

sulphide. 

As  the  gas  is  readily  acted  on  by  the  air  or  by  moisture,  and  is 
decomposed  at  a  moderately  high  temperature,  it  is  necessary  to  take 
certain  precautions  in  the  preparation  if  it  is  wished  to  obtain  it  pure. 
The  air  in  the  apparatus  should  be  displaced  by  dry  nitrogen,  and  the 
mixture  should  be   heated  in   a  leaden  vessel   to   a  temperatui'e  not 
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exceeding  250''.  The  gas  has  no  action  on  dry  mercury,  and  may  be 
stored  in  a  glass  gas-holder. 

Analyses  and  determinations  of  its  vaponr-density  showed  that  it 
possesses  the  formula  PSF3. 

It  is  a  transparent,  colourless  gas,  which  under  a  pressure  of  10  to 
11  atmospheres  at  ordinary  temperatures,  condenses  to  a  colourless, 
mobile  liquid. 

It  is  spontaneously  inflammable  in  air,  burning  with  a  greyish- 
green  flame,  foj-ming  phosphorus  pentafluoride,  phosphorus  pentoxidc, 
and  sulphur  dioxide, thus :  IOPSF3  +  l.')(),  =  6PF5  +  2P,05  +  lOSOo, 
and  spontaneously  explodes  with  oxygen. 

When  heated  or  subjected  to  electnc  sparks,  it  is  decomposed  with 
separation  of  sulphur  and  phosphoiiis,  and  formation  of  phosphon;s 
trifluoride,  and  eventually  phosphorus  pentafluoride.  If  the  heating 
is  effected  in  a  glass  tube  at  a  sufficiently  high  temperature,  the  gas 
is  ultimately  converted  into  silicon  tetrafluoride. 

It  has  no  action  on  oil  of  vitriol,  carbon  bisulphide,  or  benzene.  It 
is  soluble  to  some  extent  in  ether ;  the  solution  burns  with  a  greenish 
flame.  Water  gradually  decomposes  it,  forming  sulphuretted  hydro- 
gen, phosphoric  acid  and  hydrogen  fluoride,  PSF3  +  411^0  =  H^S  + 
HaPOi  +  :3HF. 

On  shaking  the  gas  with  a  moderately  .strong  solution  of  alkali,  it 
is  absorbed  with  the  formation  of  a  thiophosphate  and  a  fluoride. 
Thus  with  caustic  soda,  PSF3  +  6XaOH  =  XasPSOs  -r  3NaF  + 
3H,0. 

The  gas  combines  with  gaseous  ammonia  to  form  a  solid  product, 
in  accordance  with  the  equation  PSF3  +  4XH3  =  •2XH4F  -|- 
P(NHo)2SF,  and  the  product  is  acted  on  by  water,  thus  :  2NH4F  + 
P(XHo),SF  +  H.,0  =  2(XH4F)HF  +  P(XH2),HS0,  forming  ammo- 
nium fluoride,  hydrogen  fluoride,  and  thiophosphodiamic  acid.  On 
treating  the  solution  with  copper  sulphate,  copper  sulphide  is  ulti- 
mately formed,  and  the  filtered  liquid  gradually  deposits  a  crystalline 
salt  of  a  bluish- green  colour,  consisting  of  a  double  phosphate  and 
silicofluoride  of  copper,  CusPoOs'CuSiFe. 

43.  "  The  boiling  point  of  sodium  and  potassium."  By  E.  P. 
Per  man. 

Sodium  and  potassium  were   boiled  in  a  hollow  iron  ball,  wliicli 
was  heated  by  means  of  a  blowpipe ;    the  temperature  was  found  in 
each  case  by  means  of  an  air  thermometer,  consisting  of  a  glass  balbySj 
with  a  capillary  stem  which  was  lowered  into  the  vapour,  sealed,  auOai 
broken  open  under  water.      The  mean  result  for  sodium  was  742°,  and 
for  potassium  667°. 
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44.  "  Note  on  the  heat  of  neutralisation  of  sulphuric  acid."  By 
S.  U.  Pickering. 

The  heat  of  neutralisation  is  affected  by  the  proportion  of  water 
present,  and  this  latter  should,  theoretically,  be  infinite.  By  means  of 
Thomsen's  determinations  of  the  heat  evolved  on  diluting  the  solu- 
tions concerned,  we  can  calculate  approximately  the  values  of  the 
heat  of  neutralisation  in  infinity  of  water.  The  values  for  2HC1  and 
H2SO4  thus  become  27.416  and  30,477  cal.,  instead  of  27,480  and 
31,380  cal.,  as  they  are  when  200  H2O  is  present ;  but  Thomsen's 
results  on  the  dilution  of  sulphuric  acid  were  not  extended  sufficiently 
to  show  an  abrupt  change  which  occurs  at  the  extreme  end  of  the 
curve,  and,  when  the  correction  is  deduced  from  a  more  extensive 
series  of  experiments  which  the  author  has  performed,  the  value  for 
sulphuric  acid  becomes  reduced  to  28,197  cal.,  a  value  within  experi- 
mental erroi',  the  same  as  that  of  hydrogen  chloride. 


45.  "  «-w-Diacetylpentane,  and  a-w-Dibenzoylpentane."  By  F. 
Stanley  Kipping,  Ph.D.,  D.Sc,  and  W.  H.  Perkin,  jun.,  Ph.D. 

Acetobutylbromide  and  ethylic  sodacetoacetate  interact  readily 
when  warmed  together  in  alcoholic  solution  with  formation  of  ethylic 
a-o^-diacetylcaproate,  COMe-(CH,),-CH(COMe)-COOEt.  This  com- 
pound is  a  colourless  oil,  boiling  at  238 — 242°  (220  mm.)  ;  when 
treated  with  an  absolute  alcoholic  solution  of  ammonia,  it  yields  a 
crystalline  compound,  CmHisNO-,,  melting  at  about  235°  with  partial 
decomposition.  It  is  readily  Lydrolysed  by  warm,  alcoholic  potash, 
yielding  a-w-diacetylpentane,  together  with  su)aller  quantities  of 
w-acetylcaproic  acid  and  acetic  acid. 

a-a'-Diacetylpentane,  C0Me'(CH-..)5"C0Me,  crystallises  in  waxy 
plates,  melts  at  48 — 49°,  and  boils  at  about  213°  (under  300  mm. 
pressure)  without  decomposition.  It  combines  with  hydrogen  sodium 
sulphite,  forming  a  waxy,  seemingly  amorphous  compound,  which  is 
decomposed  when  warmed  with  water. 

By  treating  the  diketone  in  the  cold  with  excess  of  hydroxylamine 
hydrochloride  and  potassium  carbonate,  it  is  converted  into  the 
dihydroxime,  CMe(NOH)-(CH2)5-CMe:NOII ;  this  separates  fi^om  a 
mixture  of  benzene  and  light  petroleum  in  the  form  of  a  crystalline 
powder,  melting  at  84 — 85°. 

w- Acetyl  cap  roic  acid,  COMe'(CH2)o*COOH,  crystallises  in  colour- 
less plates,  melts  at  29 — 30°,  and,  when  pure,  distils  under  reduced 
pressure  with  only  slight  decomposition.     The  silver  salt,  C^Hl30:.Ag,  I 

crystallises  from  boiling  water  in  colourless  plates.  f. 

By    warming    an    alcoholic    solution   of    acetobutylbromide    with  i" 
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I'Miylic  sodomothylacetoacetate,  ethylic  a-mt'thyl-ai-ai-diacetylcaproate, 
COMe-(CH2)4-CMe(COMe)-COOEt,    is  obtained   as   a  coloui-less  oil, 
boiling   at  25-5 — 260°,   (200  mm.).     It  yields  a-methyl-a-w-diacetyl 
pentane,  COMe-(CH2)4'CMeH-COMe,  when  liydrolysed  with  alcoholic 
potash. 

Ethylic  a-w-dibenzoylcaproate,  C0Ph-(CH,)4-CH(C0Ph)-C00Et,  is 
obtained  by  treating  benzoylbutylbromide  with  ethyl  sodobenzoyl- 
acetate  in  alcoholic  solution.  It  is  qnickly  liydrolysed  when  boiled 
with  alcoholic  potash,  yielding  a-w-dibenzoylpenl^ane,  a'-benzoylcapi'oic 
acid,  and  benzoic  acid. 

a-a'-Dibenzoylpentane,  COPh'(CH2)5'COPh,  crystallises  from  dilate 
metiiyl  alcohol  m  long  needles,  melting  at  (>7 — 68°.  The  dihydroxime, 
CPh(N0H)-(CHo)5-CPh:N0H,  prepared  by  treating  an  alcoholic  solu- 
tion of  the  diketone  at  the  ordinary  temperature  with  hydroxylamine 
hydrochloride  and  potash,  crystallises  from  methyl  alcohol  in  small, 
glittering  needles,  and  melts  at  175 — 176°. 

£o-Benzoylcaproic  acid,  COPlr(CH2)5-COOH,  crystallises  from  light 
petroleum  in  long,  transparent  plates,  melting  at  81 — 82°.  The  silver 
salt,  CisHisOsAg,  is  a  colourless,  seemingly  amorphous  compound, 
almost  insoluble  in  water. 

The  authoi's  are  at  present  engaged  in  investigating  the  behaviour 
of  diacetyl-  and  dibenzoyl-pentane  towards  reducing  and  dehydrating 
agents.  Very  interesting  resulta  have  been  obtained,  an  account  of 
which  they  hope  to  be  able  to  lay  befoi'e  the  Society  at  an  early 
date. 

46.  "  Acetopropyl- and  acetobutyl-alcohol."  By  Harold  G.  Colman, 
M.Sc,  Ph.D.,  and  W.  H.  Perkin,  jun. 

In  a  previous  communication  to  the  Society  (Trans.,  51,  702)  it  was 
'own  by  one  of  the  authors  that  acetobutylalcohol,  obtained  by 
boiling  methyldehydrohexonecarboxylic  acid  with  water,  differs  very 
widely  fi-om  the  substance  of  that  name  previously  obtained  by  Lipp 
(Ber.,  1885,  3280)  by  boiling  ethylic  w-bromopropylacetoacetate  with 
dilute  aqueous  hydrogen  chloride  :  the  boiling  point  of  the  former 
beino-  227°,  whereas  the  latter  product  distilled  at  154 — 155°— a 
difference  of  70°. 

In  a  paper  published  some  time  since  (Ber.,  1888,  2138)  "  On  the 
Action  of  Sodium  on  Ethylic  Monochloracetate,"  Fittig  and  Erlenbach, 
in  describing  a  substance  boiling  at  128",  which  they  supposed  to  bej 
acetoisopropylalcohol,  took  occasion  to  state  that  the  aeetobutyl-  and 
acetopropyl-alcohols  previously  described  by  the  authors,  could  not 
possibly  have  the  constitution  assigned  to  them — owing  to  their  syrupy 
consistency  and  high  boiling  points— and  that  the  description  given 
by  Lipp  of  his  acetobutylalcohol  agreed  much   better  with  the  pro-- 
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perties  such  a  substance  miglit  be  expected  to  possess.  In  a  later 
paper  (Ber.,  1888,  2647)  these  chemists  discovered  that  their  com- 
pound was  not  acetoisopropylalcohol,  but  was  simply  acetolethyl  ether, 
CHs-CO-CHo-OCoHa.  As,  however,  in  spite  of  this  they  did  not 
withdraw  their  previous  remarks  on  the  nature  of  acetobutyl-  and 
acetopropyl-alcohol,  and  as  the  authors  had  extensively  used  these 
substances  in  the  synthesis  of  ring-derivatives,  and  drawn  important 
theoretical  conclusions  from  the  results  obtained,  they  have  thought 
it  necessary  to  again  carefully  examine  these  alcohols  with  a  view  to 
further  establishing  their  identity. 

In  the  first  place  they  carefully  repeated  Lipp's  experiment  and 
found  that  the  acetobutylalcohol  obtained  by  him  did  in  reality  contain 
a  considerable  quantity  of  this  substance,  and  that  the  product  on 
distillation  apparently  boiled  at  154 — 155°.  Subsequent  experiments 
showed,  however,  that  this  temperature,  instead  of  being  the  boiling 
point,  was  in  reality  the  decomposing  point  of  the  alcohol  ;  the  reason 
for  this  being,  that  the  slightest  trace  of  impurit}'  is  sufficient  to  pi'e- 
vent  acetobutylalcohol  from  distilling  without  the  most  rapid  decom- 
position into  its  anhydride  (methyldehydi'ohexone)  and  water,  the 
thermometer  remaining  constant  at  154 — 155°.  Lipp's  acetobutyl- 
alcohol, when  not  too  impure,  can  be  distilled  with  slight  decomposi- 
tion under  reduced  pressure ;  the  boiling  point  noticed  in  two  cases 
being  157°  under  100  mm.  pressure,  and  171°  under  177  mm. 
pi-essure  ;  on  distilling  acetobutylalcohol  from  methyldehydrohexone- 
carboxylic  acid  under  the  same  conditions,  almost  identical  boiling 
points  were  noticed. 

Pure  acetobutylalcohoi  was  obtained  from  Lipp's  crude  product  by 
distilling  with  steam,  fractioning  the  methyldehydrohexone  thus 
obtained,  and  dissolving  it  in  water.  In  this  way  a  thick  oil  was 
obtained  which  distilled  under  ordinary  pressure  at  225 — 227°,  and 
was  in  evei-y  respect  identical  with  the  acetobutylalcohol  from  methyl- 
dehydrohexonecarboxylic  acid. 

These  and  other  experiments,  an  account  of  which  will  be  given 
later  on,  prove  conclusively  that  acetobutyl  alcohol,  when  pure,  boils 
at  225 — 227°,  and  not  at  154 — 155'  as  stated  by  Lipp.  Acetopropyl- 
alcohol  behaves  in  every  respect,  physically  as  well  as  chemically,  as 
the  lower  liomologue  of  acetobutylalcohol,  and  as  this  substance  gives 
levulinic  acid  on  oxidation,  no  further  experiments  in  proof  uf  its 
constitution  are  necessary. 
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At  the  next  meeting,  on  May  the  IGth,  there  will  lie  a  ballot  for  the 
election  of  Fellows,  and  the  following  papers  will  be  read  : — 

"  The    magnetic    rotatory   power   of    some    nitrogen    compounds." 
By  Dr.  W.  H.  Perkin,  F.R.S. 

"  Frangnlin."     By  T.  E.  Thorpe,  F.R.S.,  and  H.  H.  Robinson. 


FARADAY  LECTURE. 


Professor  Mendeleeff's  lecture  will  be  on  the  Periodic  Law  of  the 
Chemical  Elements ;  it  will  be  delivered  in  the  theatre  of  the  Royal 
Institution,  Albemarle  Street,  W.,  on  Tuesday,  June  4th,  at  8.30  p.m. 
Fellows  requiring  additional  tickets  for  the  Faraday  Lecture  are 
requested  to  apply  to  Mr.  Hall.     The  tickets  are  available  for  ladies. 

The  dinner  at  which  the  Fellows  will  entertain  Professor  Mende- 
leeff  will  take  place  at  the  Holborn  Restaurant  on  Wednesday,  June 
5th,  at  7  P.M.  Tickets  may  be  obtained  from  Mr.  Hall,  price  half-a- 
guinea,  not  including  wine. 


HARRISON  AM)  SONS,  PRINTERS  IN   ORDINARY  TO  HER  MAJESTY,  ST.  JIARTIN'S  LANB. 


Issued  23/5/1889. 


ABSTRACTS  OF  THE  PHOCEEDINGS 


CHEMICAL    SOCIETY. 


No.  69.  Session  1889-90. 


May  16tli,  1889.      Dr.  W.  J.  Russell,  F.R.S.,  President,  in  the 

Chair. 

Messrs.  C.  Heinrich  Trinks  and  Ernest  F.  Ehrhardt  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  William 
D.  Cargill,  B.Sc,  Longhaugh,  near  Dundee  ;  Henry  W.  Morrow,  B.S., 
Wilmington,  Delaware,  U.S.A. ;  and  Robert  Redwood,  85,  Gracechnrch 
Street,  E.G. 

The  following  were  elected  Fellows  of  the  Society : — William 
Taylor  Gibbs,  Byron  B.  Goldsmith,  Charles  James  Grist,  John 
Kitchin,  John  Edmnnd  Legg,  Francis  Ransom,  Alfred  Edward  Sibson, 
Ignatius  Singer,  Walter  J.  Sykes,  William  Virtue. 

The  following  papers  were  read  :  — 

47.  "  The  magnetic  rotation  of  nitrogen  compounds.''  By  W.  H. 
Parkin,  Ph.D.,  F.R.S. 

In  previous  communications  the  author  has  shown  that  in  the 
magnetic  field  the  plane  of  polarisation  of  Hght  is  rotated  to  a  greater 
extent  in  unsaturated  than  in  satui*ated  carbon  compounds ;  in  the 
present  communication  it  is  shown  that  in  the  case  of  nitrogen  com- 
pounds the  magnetic  rotation  is  in  like  manner  correlated  with 
changes  in  the  valency  of  the  nitrogen. 

Nitrates,  nitrites  and  nitro^comjpoiinds. — The  specific  rotation  of  all 
these  is  low,  thns : 
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Xitric  acid M80 

Methylic  nitrate 2  057 


Ethylic 

Propjlic 

Isobutjiic 

Ethvlenic 

Glyceric 


3-084 
4-085 
5-180 
3-768 
5-405 


(nitro-glycerin)     . , 

Isobutylic  nitrite 5-510 

Nitrometliane 1-858 

Nitroethane    2  837 

Chloropicrin.  . , 5384 

The  change  attending  the  conversion  of  nitric  acid  into  an  ethereal 
salt  is  compai-able  with  that  of  the  acids  of  the  acetic  series  into 
ethereal  salts,  the  increase  in  the  value  for  the  nitrate  being  less  than 
may  be  expected  from  the  change  in  composition  ;  thus  : 


Methylic  nitrate  . , .      2-057 
Nitric  acid 1180 


Methylic  formate 
Formic  acid  . , . . 


0-877 
Usual  value  of  CHo 


2-495 
1-671 

0-824 


1-023 


The  high  rotation  of  isobutylic  nitrite  in  comparison  with  that  of 
the  corresponding  nitrate  is  an  illustration  of  the  influence  exercised 
by  unsaturated  nitrogen ;  it  is  also  noteworthy  that  the  rotation  of 
chloropicrin  is  less  than  that  of  chloroform  (5-559). 

Amines. — Very  nearly  the  same  value  is  obtained  for  ammonia, 
whether  aqueous  or  alcoholic  solutions  be  taken,  the  former  giving 
1-81,  the  latter  1-826;  the  aqueous  solution  examined  contained 
31  per  cent.,  the  alcoholic  14-48  per  cent.  NH3 :  hence  it  would 
appear  that  little,  if  any,  combination  takes  place  between  the 
ammonia  and  the  solvent.  Similar  observations  made  with  mix- 
tures of  equal  volumes  of  isobutylamine  and  water  ov  alcohol, 
and  with  a  mixtui-e  of  piperidine  and  water  in  the  proportions 
CoHuN :  OH2,  indicate,  however,  that  combination  takes  place  to  some 
extent  in  these  cases,  the  found  and  calculated  values  being  as 
follows  : — 


Calculated. 
Isobutylamine  and  water. .      11-200 
„  and  alcohol.      10-459 

Piperidine  and  water    , . . ,        6810 


Found.  Difference. 
11-099  0-101 

10-361  0-098 

6-724  0-086 


The  effect  of  hydrocarbon  radicles  on  amines  was  studied  in  the 
followinsr  cases : — 
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Ethylamine 3-609 

Diethjlamitie   5"662 

Triethylamine 8-518 

Propylamine 4*563 

Dipropylamine 7*549 

Tripropylamine 11*664 

Isobutylamine 5-692 

Diisobutylamine 9*936 

Allylamine    5*587 

Pentamethylenediamine 7*491 

Aniline 16*162 

Methylaniline 19*629 

Dimethylaniline 22-823 

Piperidine     5-810 

Pyridine    8-761 

From  these  numbers  it  will  be  seen  that  the  effect  of  introducing 
a  single  radicle  into  ammonia  is  somewbat  less  than  corresponds  to  a 
similar  change  in  homologous  series,  viz.,  1-023  per  CH2.  The 
rotation  is  increased  proportionally  more  by  the  displacement  of 
a  second  bydrogen  atom,  and  in  tbe  paraffinoid  amines  a  very 
remarkable  increase  attends  the  introduction  of  the  third  radicle, 
indicating  a  marked  difference  to  exist  between  secondary  and 
tertiary  amines.  The  effect  of  metb3-l  in  aniline  is  also  very  remark- 
able, the  increase  in  the  rotation  being  more  than  three  times  that 
which  usually  follows  such  an  alteration  in  empirical  composition  in 
paraffinoid  compounds.  The  value  for  piperidine  is  very  low,  and  is 
in  accordance  -with  the  conclusion  that  it  is  a  saturated  compound ; 
the  value  for  pyridine  is  also  low  in  comparison  with  aniline  and 
benzene  (11-297). 

Tbe  study  of  the  salts  of  the  amines  has  afforded  noteworthy 
results  :  instead  of  the  diminution  which  usually  attends  the  forma- 
tion of  compounds,  it  is  found  that  the  observed  rotation  is  slightly 
in  excess  of  that  calculated  by  adding  the  rotations  of  the  constituent 
compounds  in  the  case  of  the  following  "  ammonium  "  chlorides  : — 

Found.         Calculated.       Difference. 

Ammonium  chloride 

Ethylammonium  chloride.  . 
Diethjlammonium  chloride 
Piperidinium  ,, 

Triethylamine,  however,  behaves  "  normally,"  and  a  normal  result  is 
also  obtained  in  the  case  of  ammonium  nitrate  and  sulphate,  thus : 


6-096 

6-032 

+  0-064 

7-997 

7-823 

+  0-174 

9-896 

9-876 

+  0-020 

10034 

10-024 

+  0*010 

8fi 


Found. 
Triethylammonium  chloride     ]  1  ■  724 

Ammonium  nitrate 2316 

„  sulphate 4903 


Calculiitcd. 

Difference. 

12-732 

-1-008 

2-998 

-0-686 

5-951 

-0-988 

From  the  discussion  of  his  results  generally,  the  author  arrives  at 
the  conclusion  that  in  compounds  of  unsaturated  "triad"  nitrogen, 
the  nitrogen  has  a  greater  influence  than  when  it  is  present  in  the 
saturated  condition,  the  difference  in  the  values  being  about  0-5  ;  this 
is  only  about  half  the  difference  usually  observed  on  comparing  the 
rotations  of  carbon  compounds  differing  by  2H. 


Discussion. 

Dr.  Gladstone  said  that  the  general  result  of  Dr.  Perkins'  work, 
establishing  a  difference  in  nitrogen  according  as  it  is  present  in  the 
saturated  or  unsaturated  condition,  was  in  ajcordauce  with  the  con- 
clusion which  he  had  arrived  at  from  the  study  of  refractive  power ; 
the  peculiarities  brought  out  by  the  study  of  the  magnetic  behaviour, 
however,  were  chiefly  indicated  by  peculiarities  in  dispersive  power, 
being  less  obvious  in  the  refraction  equivalents. 

Professor  Ramsay  said  that  he  should  like,  on  some  future  occasion, 
to  raise  a  discussion  on  the  method  adopted  by  Dr.  Perkin  and  Dr. 
Gladstone  in  dealing  with  their  results.  He  thought  that  the  method 
followed  by  Schroeder  in  discussing  volume  constitution  was  perhaps 
applicable,  and  at  all  events  was  deserving  of  attention. 

48.  "The  nature  of  solutions,  as  elucidated  by  a  study  of  their 
densities,  electric  conductivities,  heat  capacity  and  heat  of  dissolution." 
By  S.  U.  Pickering. 

The  solutions  which  form  the  subjects  of  this  research  are  those  of 
calcium  chloride,  calcium  nitrate  and  sulphuric  acid.  The  results 
obtained  with  the  first  of  these  have  already  been  brought  before  the 
Society  (Proc,  1888,  35_),  and  tended  to  show  that  the  curves  repre- 
senting the  densities  and  heat  of  dissolution  of  solutions  of  different 
strengths,  though  apparently  regular  on  a  superficial  inspection,  are 
not  really  so  ;  when  they  are  analysed  by  differentiation  they  are 
resolved  into  a  series  of  curves  or  straight  lines,  showing  that  breaks 
occur  in  the  original  curves  ;  these  breaks,  moreover,  correspond  to 
hydrates  of  definite  composition.  The  densities  gave  a  series  of 
straight  lines  on  the  first  differentiation,  bearing  out  Mendeleef's 
statement  that  such  was  the  nature  of  the  density  curves  in  the  case 
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of  sulpliuric  acid  and  alcoliol,  whereas  the  heat  of  dissolution  required 
two  differentiations  before  it  gave  straight  lines. 

With  calcium  nitrate  the  determinations  which  have  been  made  are 
much  more  numerous,  and  the  i^esults  obtained  are  of  a  nature 
pi'ecisely  similar  to  those  with  calcium  chloride.  The  straight  lines 
formed  by  the  first  differential  coefiicient  of  the  densities  are  in  this 
case  inclined  to  each  other  so  very  slightly,  as  scarcely  to  warrant  the 
conclusion  that  the  whole  figure  is  not  a  continuous  curve,  were  it 
not  that  the  heat  results  confirm  in  every  detail  the  breaks  which  the 
rectilineal  drawing  of  the  density  differential  shows.  The  heat 
capacities  (specific  heat)  of  very  weak  solutions  of  this  salt  have  also 
been  determined,  and  they  are  found  to  afford  a  rectilineal  figure 
indicating  breaks  at  the  same  points  as  those  deduced  from  the 
density  and  heat  results. 

The  author  has  proceeded  to  an  extensive  examination  of  sulphuric 
acid  solutions.  On  plotting  out  the  first  differential  of  his  density 
results,  he  was  surprised  to  find  that  it  formed  an  irregularly  curved 
figure,  and  not  the  rectilineal  figure  given  by  Mendeleef,  and  he  was 
still  more  surprised  to  find  that  on  plotting  out  the  values  used  by 
Mendeleef  himself,  the  figure  obtained  was  curvilinear  like  his  own, 
and  not  rectilinear  like  Mendeleef's.  This  led  him  to  plot  out 
Mendeleef's  values  for  the  first  differential  of  the  densities  of  alcohol, 
and  in  this  case  also  he  found  that  they  gave  an  irregular  curve,  and 
not  the  rectilineal  figure  depicted  by  Mendeleef  in  this  Journal 
(Trans.,  1887,  780).  Mendeleef's  statement,  therefore,  that  he  had 
proved  the  hydrate  theory  by  showing  that  the  densities  differentiated 
into  straight  lines  meeting  at  points  corresponding  to  definite 
hydrates  is  erroneous. 

On  applying  a  second  differentiation  to  his  density  results  with 
sulphuric  acid  the  author  obtained  a  series  of  straight  lines,  so  that 
the  density  curve  in  this  case  resembles  the  heat  curves  in  the  case  of 
the  two  calciiTm  salts,  and  it  is  probable  that  the  densities  of  these 
latter  salts  give  rectilineal  figures  on  the  first  differentiation  only, 
becaiTse  the  constituent  lines  ai'e  straight  within  experimental  error, 
and  not  because  they  are  straight  in  reality. 

The  author  has  made  determinations  with  a  series  of  sulphui-ic  acid 
solutions  at  four  different  temperatures,  8°,  18°,  28°,  and  38°.  The 
results  obtained  and  the  breaks  shown  were  the  same  in  every  case, 
and  the  latter  were  found  to  become  more  apparent  as  the  tempera- 
ture is  lower.  The  same  conclusions  as  to  the  effect  of  a  lowering  of 
temperature  in  intensifying  the  change  in  general  direction  of  the 
curve  may  be  drawn  from  Mendeleef's  determinations  with  alcohol  at 
different  temperatures. 

Crompton's  interpretation  of    Kohlrausch's   determinations    of    the 
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electric  conductivity  of  sulphuric  acid  solutions  is  next  discussed. 
The  author  agrees  with  Crompton's  conclusion  that  they  give  a 
rectilineal  figure  after  two  diffei-entiations,  but  he  differs  from  him  in 
some  of  the  details  as  to  where  the  breaks  occur,  and  shows  that  the 
^most  probable  positions  of  these  breaks  agree  very  closely  with  those 
shown  by  his  own  density  results. 

The  heat  capacity  of  sulphuric  acid  solutions  up  to  a  strength  of 
12  per  cent,  was  next  determined,  and  the  results  were  found  to  form 
a  series  of  very  slightly  curved  lines  indicating  breaks  very  clearly  at 
the  same  points  as  did  the  densities.  The  original  curves  probably 
require  two  diffei'entiations  before  they  are  reduced  to  straight  lines. 

The  determination  of  the  heat  of  dis.solution  of  sulphuric  acid 
solutions  with  the  requisite  degi'ee  of  accuracy  presented  considerable 
difl&culties,  owing  to  the  large  amount  of  heat  evolved.  The  results 
obtained  confirmed  the  authors  conclusions  as  to  the  nature  of  the 
heat  curves  in  the  case  of  the  calcium  salts.  The  whole  curve  was 
found  to  be  made  up  of  a  series  of  independent  curves,  each  of  which 
gave  a  straight  line  on  two,  or,  sometimes,  on  one  differentiation,  and 
the  breaks  agree  in  position  with  those  deduced  from  the  other 
properties.  Although  Thomsen's  determinations  of  the  heat  of  disso- 
lution of  sulphuric  acid  are  far  too  few  in  number  to  prove  the  real 
nature  of  the  curve,  the  author  shows  that  they  are  quite  sufficient  to 
disprove  the  perfect  regularity  which  Thomsen  and  his  followers 
attribute  to  the  interaction.  Some  marked  changes  are  shown  by  it, 
and  Thomsen's  equation  which  is  supposed  to  represent  the  curve  so 
faithfully,  is  applicable,  in  reality,  to  but  1  per  cent,  of  the  whole 
figure. 

The  various  hydi-ates  which  are  proved  by  this  work  to  exist  in 
solution  are  numerous  and  complex.  Those  which  calcium  chloride 
forms  contain  6,  7,  8,  10, 13, 18,  28,  86,  and  1500  HnO  ;  calcium  nitrate 
gives  hydrates  with  3,  3-5,  4-5,  5,  6,  10,  17,  51,  265,  and  1810  HjO ; 
while  with  sulphuric  acid  we  find  hydrates  with  i,  i,  f,  1,  f ,  2,  4,  5, 
9,  13,  24,  52,  135,  510,  1430,  and  4950  H.O.  The  existence  of  these 
is  naturally,  more  doubtful  in  some  cases  than  in  others,  and  it  is 
impossible  to  determine  the  exact  molecular  composition  when 
more  than  about  lOHjO  is  present.  In  some  cases  the  hydrates  of 
sulphuric  acid  have  been  established  by  six  independent  set  of  results 
obtained  from  the  study  of  four  distinct  properties. 

The  excessively  large  amount  of  water  present  in  the  highest 
hydrate  is  a  matter  of  especial  interest,  and  the  existence  of  such 
compounds  explains  the  influence  which  mere  traces  of  one  substance 
may  have  on  another  substance  (e.g.,  impurities  in  metals).  The 
hio-hest  hydrate  of  sulphuric  acid  contains  only  0"1  per  cent.  H2SO4, 
yet  the  breaks  at  the  extreme  ends  of  the   curve  are  comparatively 
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moi-e  marked  and  more  certain  than  most  of  the  others.  The  author 
has  recently  given  a  striking  proof  of  the  existence  of  the  bi-eak  in 
the  heat  curve  of  sulphuric  acid  at  0"3 — 0'4  per  cent.,  in  the  fact  that 
the  heat  of  neutralisation  of  tliis  acid  becomes  "  normal  "  when  this 
break  is  recognised. 

The  progress  of  differentiation  was  always  applied  to  the  experi- 
mental numbers  themselves  in  the  first  case,  but,  for  the  second 
differentiation  it  was  necessary,  owing  to  the  magnitude  of  the  experi- 
mental error,  to  take  the  smoothed  first  differential  curves,  and  not 
the  experimental  numbers.  With  the  heat  results,  where  the  error 
is  comparatively  large,  the  first  differentiation  was  performed  on  the 
curve  representing  tbe  results  as  well  as  on  the  experimental 
numbers. 

The  author  mentions  a  striking  proof  that  the  character  of  the 
second  differential  is  not  attributable  to  any  peculiarity  in  the  manner 
in  which  he  drew  the  first  differential  figure  from  which  it  is  deduced. 
When  the  contraction  produced  on  mixing  sulphuric  acid  and  water 
in  different  proportions  is  plotted  out,  a  figui'e  results  utterly  unlike 
that  representing  the  densities,  and  the  first  differential  figure 
(obtained  from  the  experimental  numbers)  which  it  gives  is  also 
quite  unlike  the  first  differential  from  the  densities,  yet  these  two 
dissimilar  figures  give  on  a  second  differentiation  figures  which  are 
identical  with  each  other,  both  as  to  the  inclination  of  the  straight 
lines  of  which  they  are  composed,  and  as  to  the  points  at  which  these 
straight  lines  meet. 

It  may  be  noted  that  the  maximum  contraction  on  mixing  sulphuric 
acid  and  water  does  not  occur  at  a  point  corresponding  to  H2S04,2H20, 
as  h'is  hitherto  been  supposed,  but  at  a  point  some  4  per  cent,  below 
it,  a  point  which  is  not  coincident  with  any  break. 

The  final  conclusion  which  the  author  deduces  from  his  work  is  the 
absolute  rejection  of  any  theory  of  dissolution  other  than  the  hydrate 
theory. 

49.  "  The  expansion  of  water  and  other  liquids."  By  S.  U. 
Pickering. 

The  author  gives  some  determinations  of  the  density  of  water  at 
different  temperatures  which  indicate  sudden  changes  in  the  rate  of 
expansion  at  about  10°  and  18°.  On  examining  the  results  obtained 
by  Pierre,  Kopp,  Rosetti,  Matthiessen,  Solly,  Despretz,  and  Hagen, 
he  obtained  further  evidence  of  these  changes,  as  well  as  of  another 
change  at  50 — 60°.  Pierre's  results  also  show  marked  changes  at  0° 
and  2'5°.  Pierre's  results  with  eleven  org-anic  liquids  were  then 
examined,  and  in  most  of  them  there  appeared  to  be  sudden  changes 
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at  certuin  temperatures,  which  temperatures  were  different  for 
different  liquids.  Nearly  all  of  these  results  show  that  the  densities 
of  liquids  when  plotted  against  temperature,  form  a  scries  of  parabolic 
curves  of  the  second  order,  not  meeting  tangentially,  and  differentiat- 
ing, therefore,  into  a  series  of  straight  lines  which  do  not  meet  at  the 
points  where  the  breaks  occur. 

50.  "The  formation  of  phenylindoles  by  isomeric  change."  By 
Walter  H.  Ince,  Ph.D. 

It  has  been  observed  by  E.   Fischer  and  Th.  Schmitt  (Ber.,  1887, 

CgHs 

1071,   1811)   that  when  the  phenylindole   C6H4<^>CH    is    heated 

with    zinc    chloride    at    170°    it    is    converted   into    the    isomeride 

CH 
C6H4<^^TT^C*C6H5.      The    author    finds    that    the    corresponding 

C 
naphthindole,  CioH8<]   ^CH,  and  the  methylphenylindole, 

XH 

CeHj 

CeH,<^>CH, 

X-CH3 
undergo  change  in  a  similar   manner,  although  action   takes  place 
neither  so  easily  nor  so  completely  as  in  the  simpler  case. 

51.  "  An  improved  Soxhlet  extractor  and  vacuum  distilling  appa- 
ratus."    By  J.  Lewkowitsch,  Ph.D. 

The  author  attaches  a  tap  at  the  bottom  of  the  .syphon-tube  of  the 
Soxhlet  extractor  by  means  of  which  a  few  drops  of  the  solvent  as  it 
runs  from  the  extracted  substance  can  be  withdrawn  to  ascertain 
whether  the  extraction  is  complete. 

For  use  in  distilling  small  quantities  of  liquid  which  froth  and  through 
which  it  is  necessary  to  pass  an  air-current  while  distilling  under 
reduced  pressure,  he  describes  a  flask  made  by  inserting  and  sealing 
in  just  above  the  bulb  of  a  Wurtz  flask  a  tube  which  passes  down 
nearly  to  the  bottom  of  the  flask,  and  there  terminates  in  a  fine 
point. 

He  also  describes  a  simple  adapter  for  use  in  fractional  distillation 
under  reduced  pressure. 
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ADDITIONS  TO  THE  LIBRARY. 

I.  Delations. 

History  of  the  Royal  College  of  Surgeons  in  Ireland  and  of  the 
Irish  Schools  of  Medicine  ;  including  numerous  Biographical  Sketches, 
also  a  Medical  Bibliography,  by  C.  A.  Cameron.     Dublin  1886. 

From  the  President  and  Council  of  the  College. 

A  Treatise  on  Manures,  or  the  Philosophy  of  Manuring,  by  A.  B. 
Griffiths.     London  1889.  From  the  Publishers. 

Cosmic  Evolution,  being  Speculations  on  the  Origin  of  our  En- 
vironment, by  E.  A.  Ridsdale.     London  1889. 

From  the  Publishers. 

Reports  from  the  Laboratory  of  the  Royal  College  of  Physicians, 
Edinburgh  ;  edited  by  J.  B.  Tuke  and  G.  S.  Woodhead.  Vol.  I. 
Edinburgh  and  London  1889.  From  the  President  and  Council. 

II.  By  Furchase. 

Beitriige  zur  Kenntniss  der  Oxydations-Vorgiinge  in  lebenden. 
Zellen,  von  W.  Pfeffer.     Leipzig  1869. 

Ueber  die  Affinitiitsgrossen  organischer  Sauren  und  ihre  Bezieh- 
ungen  zur  Zusammensetzung  und  Constitution  derselben,  von  W. 
Ostwald.     Leipzig  1889. 

Anleitung  zur  chemischeu  Analyse  organischer  stoffe,  von  0. 
Vortmann.     I  Halfte.     Leipzig  und  Wien  1889. 

Die  Schweflige  Saure  und  ihre  Verwendung  bei  Herstellung  von 
Nahrungs-  und  Genusmitteln,  von  L.  Pfeiffer.     Miinchen  1888. 

Pharmazeutische  Synonyma,  von  C.  F.  Schulze.     Berlin  1889. 

Alcaloides  microbiens  et  physiologiques  (ptomaines  et  leucomaiues) , 
par  M.  de  Thierry.     Paris  1889. 

Die  Chemie  des  Pyridins  und  seiner  Derivate,  unter  Benutzung 
eines  Manuscriptes  des  A.  Calm,  herausgegeben  von  K.  Buchka. 
Erste  Lieferunsf.     Braunschweiff  1889. 


At  the  next  meeting,  on  June   6th,  the  following  papers  will  be 
:"ead  : — 

"Experimental   researches   on   the    Periodic    Law."      By  Dr.    B. 
Brauuer. 

;     "The  Amylodextrin  of  W.  Naegah."     By  H.  T.  Brown  and  G.  H. 
Alon-is,  Ph.D. 

"  The  determination  of  the  molecular  weights  of  the  carbohydrates." 
i'art  2.     By  the  same. 
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"  Researches  on  silicon  compounds."  Part  5.  By  Prof.  Emerson 
Reynolds,  F.R.S. 

"The  isomerism  of  the  alkyl  derivatives  of  mixed  diazoamido- 
compounds."     By  Prof.  Meldola,  F.R.S.,  and  F.  W.  Streatfeild. 

"  The  atomic  weight  of  zinc."  By  Dr.  Gladstone,  F.R.S.,  and  W. 
Hibbert. 

"  The  amount  of  nitric  acid  in  the  rain-water  at  Rothamsted  with 
notes  on  the  analysis  of  rain-water."     By  R.  Warington,  F.R.S. 

"  The  product  of  the  action  of  sulphur  on  resin."  By  G.  H. 
Morris,  Ph.D. 


FARADAY  LECTURE. 


Professor  Mendeleefi's  lecture  will  be  on  the  Periodic  Law  of  the 
Chemical  Elements ;  it  will  be  delivered  in  the  theatre  of  the  Royal 
Institution,  Albemarle  Street,  "W.,  on  Tuesdtiy,  June  4th,  at  8.30  p.m. 
Fellows  requiring  additional  tickets  for  the  Faraday  Lecture  are 
requested  to  apply  to  ^[r.  Hall.     The  tickets  are  available  for  ladies. 

The  dinner  at  which  the  Fellows  will  entertain  Professor  Mende- 
leeff  will  take  place  at  the  Holborn  Restaurant  on  Wednesday,  June 
5th,  at  7  P.M.  Tickets  may  be  obtained  from  Mr.  Hall,  price  half-a- 
guinea,  not  including  wine. 

It  is  requested  that  Fellows  proposing  to  be  present  at  the  dinner 
will  at  once  notifv  their  intention  to  Mr.  Hall. 


HAEEISOX  AND  SONS,  PBIXTEES  IX  OBDINAEY  TO  HER  MAJISTT,  ST.  MARTIX  S  LAI.E. 


Issued  18/6/1889. 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  70.  Session  1889-90. 


June  4tb,  1889.      Dr.  W.  J.  Russell,  F.R.S.,  President,  in  the 

Chair. 

Professor  Mendeleeff's  Faraday  lecture  on  the  Periodic  Law  oE  the 
Chemical  Elements,  owing  to  the  enforced  absence  of  the  lecturer, 
was  read  by  the  Secretary. 

At  the  conclusion  of  the  lecture,  a  vote  of  thanks  to  Professor 
Mendeleeff  was  moved  by  Professor  Frankland  and  seconded  by  Sir 
F.  A.  Abel. 

The  Faraday  medal  was  then  presented  by  the  President  to  Mr. 
Anderson,  by  whom  it  was  received  on  behalf  of  Professor  Mendeleeff. 


June  6th,  1889.     Dr.  W.  J.  Russell,  F.R.S.,  President,  in  the 

Char. 

Messrs.  Alfred  Edward  Sibson,  M.  Carleton  Williams,  C.  W. 
Priestley,  A.  L.  Stem,  T.  E.  J.  Cridland  and  B.  Branuer  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Frank 
t'hornton  Addyman,  Queenwood  College,  Hants;  Charles  Frederick 
'^t'ev,  B.Sc,  27,  London  Road,  N.W. ;  John  Simpson  Ford, 
1 1,  Abbotsford  Park,  Edinburgh  ;  J.  T.  Norman,  2,  Mornington 
-^oad,  Regent's  Park,  N.W.  ;  Sydney  Steel,  Fairlawn,  Blackheath  ; 
John  Bishop  Tingle,  Jiiger  Strasse,  F/iv,  ]\[unich. 
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The  Pi-esident  drew  attentiDii  to  the  large  number  of  interesting 
papers  to  be  brought  before  the  Society  that  evening,  and  expressed 
the  hope  that  the  authors  present  would  ciideavoar  to  give  an  account 
of  the  essentially  important  points  in  their  communications  without 
entering  into  details  which  could  not  be  appreciated  by  listeners. 
He  was  of  opinion  that  communications  made  at  the  meetings  should 
almost  invariably  be  of  a  different  character  to  the  published  papers, 
and  should  be  divested  of  details ;  and  he  ventured  to  express  the 
hope  that  authors  generally  would  accept  this  suggestion. 

The  following  papers  were  read  :  — 

52.  "  Experimental  researches  on  the  Periodic  Law.  Part  I. 
Tellurium."     By  B.  Brauner,  Ph.  D. 

The  author  gives  a  detailed  account  of  his  attempts  to  determine 
the  atomic  weight  of  tellurium  by  as  many  different  methods  as 
possible;  in  all  11  were  adopted,  but  each  gave  a  different  result, 
varying  from  125 — 140.  He  eventually  succeeded,  but  with  great 
difficulty,  in  preparing  what  appeared  to  be  pure  tellurium  tetrabro- 
mide,  and  on  most  cai-efully  analysing  this  obtained  the  value  Te  = 
127'64  (0  =  16).  This  number,  however,  is  incompatible  with  the 
position  of  tellurium  in  the  periodic  system,  and  having  satisfied 
himself  that  there  were  no  experimental  errors  which  could  account 
for  the  discrepancy,  the  author  was  forced  to  conclude  that  what  had 
hitherto  been  regarded  as  pure  tellurium  contained  foreign  elements. 
By  submitting  tellui'ium  solutions  to  a  systematic  fractional  precipita- 
tion, he  has,  in  fact,  succeeded  in  obtaining  a  variety  of  substances, 
some  of  which  are  undoubtedly  novel  elements.  One  of  these  it  is 
proposed  to  call  Austriacum  (Austrium) .  In  all  probability  this  is  the 
Dvi-telluriiim  (212),  the  probable  existence  of  which  was  pointed  out 
for  the  first  time  by  Mendeleeff  in  his  recent  Faraday  lecture.  From 
analyses  made  with  material  the  uniformity  of  which  is  not  yet  quite 
established,  the  author  is  satisfied  that  the  atomic  weight  of  the 
element  in  question  approaches  very  closely  to  that  indicated  by 
Mendeleeff.  In  addition,  there  is  at  least  one  other  novel  constituent, 
and  this  appears  to  be  more  or  less  closely  allied  to  arsenic  and 
antimony.  It  follows  that  true  tellurium  has  yet  to  be  discovered, 
and  that  its  atomic  weight  and  properties  remain  to  be  detex-mined. 

Discussion.  • 

Mr.  J.  Newlaxds  remarked  that  he  had  always  placed  tellnriuiity 
below  iodine  ;  he  had  no  doubt  that  the  exceptional  atomic  weight  1 
would  ultimately  be  rectified,  and  that  true  tellurium,  when  isolated, 
would  be  found  to  have  an  atomic  weight  near  125. 
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53.  "  Tlie  amylodextrin  of  W.  Nageli  and  its  relation  to  soluble 
starch."     By  Horace  T.  Brown  and  G.  Harris  Morris,  Ph.D. 

Amylodextrin,  described  by  W.  Nageli  in  1874,  is  prepared  by  the 
long-continued  action  of  cold  dilute  acids  on  intact  starch-granules ; 
when  purified  by  dissolution  in  water  and  precipitation  with  alcohol, 
it  forms  crystalline  spherules,  closely  resembling  the  well-known 
spherules  of  inulin.  Amylodextrin  is  coloured  a  reddish-brown  by 
iodine.  The  values  obtained  on  analysis  of  the  purified  substance 
were — 


[a^j. .     3-86        206-25°  k  ....      3-86 

which  correspond  to  a  percentage  composition  of — 


Maltose  . 
Dextrin  . 


14-87  "1  which  re-  f  [a]  j  . . 
85-13  J       quires    \k    .... 


3-86 

3-86 


9-07^ 


205-4° 
9-07 


100-00 


The  substance  is  shown  to  be  a  definite  compound :  (a)  by  its 
absolute  unfermentability  by  ordinary  top  fermentation  yeast ;  (&)  by 
the  impossibility  of  differentiating  it  by  fractional  precipitation  or 
pai'tial  dissolution  ;  (c)  by  its  passing  through  a  dialyser  in  an  un- 
altered form  ;   and  {d?)  by  its  distinct  crystalline  form. 

The  authors  consider  amylodextrin  to  be  analogous  in  composition 
to  the  malto-dextrin  previously  described  by  them  (Trans.,  47,  528), 
and  assign  to  it  the  formula  Ci3H220ii"(Ci2H2oOu,)6 ;  i.e.,  it  may  be 
regai'ded  as  constituted  of  one  aviylon  or  maltose  group  in  combina- 
tion with  six  amylin  or  dextrin  groups. 

A  determination  of  the  molecular  weight  by  Raoult's  method  gave 
the  following;  numbers  : — 


Calculated  for 

{C12H22O11 
(Ci2H2oOio)6' 

A 0-0096 

M 19620 


Found  (mean). 

0-0086 
2220-0 


Amylodexti'in,  like  malto-destrin,  is  rapidly  and  completely  con- 
verted into  maltose  by  the  action  of  diastase. 

The  authors  point  out  that  amylodextrin  has  been  confused  by 
former  workers  with,  soluble  starch,  on  the  one  hand,  and  with  the  so- 
called  starch-cellulose,  on  the  other  hand.  From  these  substances  it  is 
diiferentiated  by  its  solubility,  its  iodine  coloration,  and  its  behaviour 
with  diastase  and  with  acids.  When  acted  on  by  diastase,  soluble 
starch  yields  a  mixtui'e  of  maltose  and  dextrin,  corresponding  to  the 
No.  8  equation  of  the  authors'  previous  papers,  whilst  amylodextrin 
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is  completely  converted  into  maltose  by  the  same  treatment.  The 
authors  also  show  that  soluble  starch  is  the  iirst  product  of  the  action 
of  cold  dilute  acids  on  starch,  and  that  tliis  is  slowly  hydrolysed  to 
aniylodoxtrin,  a  portion  of  the  starch  substance  at  the  same  time 
going  into  solution  as  dextrose. 


54.  "The  determination  of  the  molecular  weiglits  of  the  cai-bohy- 
drates.     Part  II."    By  Horace  T.  Brown  and  G.  Harris  Morris,  Ph.U. 

After  referring  to  their  former  paper  on  this  subject  (Trans.,  1888, 
610),  and  stating  that  the  results  there  given  have  been  since  con- 
firmed by  Tollens  and  Mayer  {JJer.,  1888,  loGG  and  3608),  and  by  de 
Vries  (Cotnpt.  rend.,  106,  751),  the  authors  give  the  results  of  the 
determination  by  Raoult's  method  of  the  molecular  weights  of  the 
following  carbohydi-ates :  — 

Galactose. 

Calculated  for 

C6H12O6.  Found  (mean). 

A 0-106  0-1073 

M 180-0  177-0 

Imdin. 

Calculated  for 

2(C36K6203i).  Found  (mean). 

A 0-0096  0-0087 

M 1980-0  2176-0 

Kiliani  has  assigned  the  formula  CseHevOai  to  inuliu,  but  the 
authors'  results  point  to  the  correct  value  being  double  this.  They 
have  already  shown  the  g'reat  similarity  between  amylodextrin  and 
inulin  as  regards  their  physical  properties  (see  preceding  Abstract), 
and  they  are  inclined  to  regard  the  two  substances  as  closely  analogous 
in  composition,  thus  : — 

f  (c„h2.0h).  r  c,,H,,Ou 

I  (CpH..oO,„)i  '  I  (Ci,H..oO,o)6  ' 

Inidin;  M  =  1980.  Amylodextrin;  M  =  2286. 

although  the  amylin  and  amylon  groups  in  each  possess  very 
different  optical  and  other  properties,  and  the  products  of  hydrolysis 
with  dilute  acid  are  very  different. 

]}i[alto-dex(rin. 
Calculated  for 

rCi,H,.,o„ 

[(CjoH-^oOio)/  Found  (nieau). 

A '  6-0191  00197 

M 990-0  965-0 
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Starch. — It  was  found  impossible  to  apply  Raoult's  method  to 
starch-paste  ;  solutions  of  soluble  starch  produced  so  slight  a  de- 
pression that  no  reliable  results  could  be  obtained :  a  number  of 
fairly  concordant  results,  however,  pointed  to  a  molecular  weight 
of  20,000  to  30,000.  In  order  to  ascertain  whether  the  failure 
in  this  case  was  due  to  a  high  molecular  weight,  and  not  to  the  fact 
that  the  method  was  inapplicable  to  colloid  substances,  an  arabinic 
acid,  having  a  rotatory  power  [a];  =  -|-61"16°,  was  examined;  this 
gave  A  =  0"0265,  M  =  717'0,  thus  rendering  it  probable  that  the 
small  influence  exercised  by  soluble  starch  was  due  to  its  high 
molecular  weight. 

Indirect  evidence  was  then  sought  for  by  an  examination  of  the 

dextrius.     The  authors  have  previously  shown  that  when  starch  is 

broken  down  by  diastase,  a  resting  stage  in  the  reaction  is  reached 

when  the  amount  of    dextrin  produced  corresponds  to   one-fifth  by 

weight  of  the  starch  taken,  and  that  the  molecule  of  this  stable  dextrin 

is  onefifth  of  the  size  of  the  starch-molecule  from   lohich  it  has   been 

derived.      Determinations  made  with  several  specimens   of  this  low 

dextrin  gave  the  following  mean  values  : — 

Calculated  for 
Mean  values.  20CioHooOio. 

A 0-0030  0-6029 

M 6221-0  6480-0 

and  consequently  the  formula  of  soluble  starch  would  be  5(Ci2H2oOio)2o, 
and  its  molecular  weight  32,400.  The  endeavour  was  also  made  to 
apply  Raoult's  method  to  the  determination  of  the  question  whether 
the  dextrins  are  a  series  of  polymers  or  whether  they  are  simply 
metameric.  For  this  purpose  a  number  of  the  higher  dextrins 
were  prepared  from  starch-transformations  which  had  been  stopped 
at  an  early  stage  of  hydrolysis.  All  the  numbers  obtained  show 
that  the  freezing  method  affords  no  evidence  of  there  being  any 
difference  in  molecular  weight  between  the  high  and  low  dextrins, 
the  numbers  being,  in  fact,  almost  identical. 

From  a  consideration  of  the  results  obtained  with  soluble  starch, 
and  with  dextrins  of  varying  position  in  the  series,  the  authors  con- 
clude that  the  evidence  points  to  the  conclusion  that  the  dextrins 
are  metameric  and  not  polymeric  compounds.  They  therefore  abandon 
their  former  working  hypothesis  of  the  hydrolysis  of  [^starch,  and 
now  suppose  the  starch-molecule  to  consist  of  four  complex  amylin- 
groups,  arranged  round  a  fifth  similar  group,  constituting  a  molecular 
nucleus.  When  hydrolysis  takes  place  this  complex  is  broken  up, 
four  amylin-groups  being  liberated,  which  in  turn  are  capable  of 
undergoing  complete  hydrolysis  into  malto-dextrins,  and  ultimately 
into    maltose,  whilst   the   fifth  amylin  group  which  constituted    the 
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nucleus  of  the  original   molecule  resists   the   action  of    hydrolysing 
agents  and  forms  the  stable  dextrin  of  the  No.  8  equation. 

Each  amylin  group  of  the  five  has  the  formula  (Ci.H2oOio)2o,  cor- 
responding  to  a  molecular  Aveight  of  6480 ;  the  molecule  of  soluble 
starch  being  represented  by  5(Ci2H2oOio)mi  corresponding  to  a  mole- 
cular weight  of  32,400. 

Discussion'. 

Dr.  Gladstone  remarked  that  the  observations  made  by  Mr.  Hibbert 
and  himself  on  the  molecular  weights  of  colloid  substances  completely 
contirmed  those  now  brought  forward  by  the  authors.  He  believed 
Raoult's  method  to  be  capable  of  distinguishing  polymers,  as  satis- 
factory results  had  been  obtained  on  examining  polymeric  C5H9 
compounds. 

Dr.  Akmstrong  remarked  that  as  both  the  universal  applicability 
of  Raoult's  method  and  the  molecular  weights  of  colloids  were  in 
question,  neither  was  at  present  a  safe  standard.  He  was  not  satisfied 
with  the  conclusion  arrived  at  in  the  case  of  the  dextrins. 

55.  "  Researches  on  silicon  compounds.  Part  V."  By  J.  Emerson 
Reynolds. 

The  author  has  already  shown  that  silicon  tetrabromide  unites  vrith. 
some  amidic  compounds,  especially  thiocarbamide,  ally]-,  phenyl-,  and 
diphenyl-thiocarbaniides,  without  loss  of  halogen,  and  produces  com- 
pounds of  the  type  (CSX2Hi)sSiBr4.  In  this  pai't  a  detailed  account 
is  given  of  the  products  of  interaction  of  silicon  haloids  with  excess 
of  aniline,  orthotoluidine  and  paratoluidine,  and  the  thi-ee  following 
bodies  are  described  which  result  fi'om  the  complete  substitution  of 
halogen  by  NH^-groups  derived  from  the  amido-compounds. 

Silicofetraphenylamide,  Si(NHC6H5)4,  a  beautiful  crystalline  body, 
is  obtained  from  its  carbon  disulphide  solution  in  fine,  monoclinic 
forms  which  have  been  subjected  to  a  determined  crystal lographic 
examination  by  Professor  Sollas. 

Silicojjaratolylamide,  Si(^XHC-H7)4,  is  obtained  from  its  benzene 
solution  in  botryoidal  masses  of  fine  needles ;  it  is  but  slightly  soluble 
in  ligroiu,  and  therefore  is  precipitated  by  it  from  a  benzene  solution. 

Silico-ortliotohjlamide,  Si(o^HC7H7)i.  This  differs  from  the  para- 
compound  in  being  soluble  in  ligroin.  When  the  mixed  benzene  and 
ligroin  solution  is  distilled  a  very  thick,  syi-upy  liquid  remains  which, 
after  long  exposure  in  a  vacuum,  gradually  affords  a  quantity  of  minute 
needles  which  do  not  exhibit  any  tendency  to  form  aggregations. 

56.  "  The  isomerism  of  the  alkyl-derivatives  of  mixed  diazoamido- 
compounds."     By  R.  Meldola,  F.R.S.,  and  F.  W.  Streatfeild. 

The   authors  first  describe  a  detailed  series  of  experiments  under- 
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taken  with  the  object  of  testing-  the  chemical  individuality  of  the 
mixed  diazoamide  (j;)NO2-C6H4-X3H'C6H4'iSrO,(;'0)  and  its  alkyl- 
derivatives.  A  critical  study  of  the  compound  has  served  to  confirm 
the  former  result  that  this  compound  and  its  alkyl-derivatives  are 
perfectly  definite,  and  that  they  cannot  be  formed  by  crystallising 
together  the  corresponding  symmetrical  compounds.  Mixtures  of 
(p)K'02-C6Hr]Sr3H-C6H,-N02(^)  and  (m)NOo-CeH4-X3H-C6H,-NO,(m) 
can  be  easily  separated  into  their  constituents  by  crystallisation  from 
alcohol.  The  same  holds  good  for  the  corresponding  ethyl-derivatives, 
which  are  equally  capable  of  being  separated  whether  formed  sepa- 
rately and  afterwards  mixed  or  whether  a  mixture  of  the  unalkylated 
compounds  is  first  prepared  and  then  afterwards  ethylated  by  the 
authors'  method.  A  more  extended  study  of  the  mixed  diazoamides 
containing  a  halogenised  radicle  has  served  to  convince  the  authors 
that  the  mixed  diazoamides  are  most  difiicult  to  prepare  in  a  state 
of  purity,  owing  to  the  tendency  to  the  formation  of  the  corre- 
sponding normal  (symmetrical)  compounds  at  the  same  time.  It  is 
^jointed  out  as  a  result  of  this  experience  that  all  the  mixed  diazo- 
amides prepared  by  Continental  investigators  have  been  of  very 
doubtful  purity,  and  that  in  nearly  all  cases  a  nitrogen  determination 
only  has  been  considered  sufficient  to  establish  the  composition.  It  is 
shown  that  the  presence  of  one  or  the  other  of  the  normal  com- 
pounds might  thus  escape  detection,  as  a  considerable  percentage  of 
such  an  impurity  would  not  affect  the  percentage  of  nitrogen  beyond 
the  ordinary  limits  of  experimental  error.  Criticising  their  own  former 
work  in  the  light  of,  this  experience,  the  authors  have  come  to  the 
conclusion  that  the  diazoamides  from  para-  and  meta-nitraniline  ai'e 
not  so  well  adapted  for  ascertaining  when  a  pure  product  is  obtained 
as  those  ruixed  compounds  which  form  the  subject  of  the  present 
paper,  and  which  contain  a  halogenised  radicle  on  one  side  of  the 
NsH-group.  The  mixed  compound  derived  from  the  two  nitranilines 
might  obviously  contain  some  of  the  dipara-  or  dimeta-compound 
without  aifecting  the  analytical  numbers,  since  both  sides  of  the 
NsH-group  have  the  same  composition.  Many  new  preparations 
have,  therefore,  been  made  and  studied,  and  the  melting  points  revised 
with  the  following  results  : — 

(_p)NO2-C6H,-N3H-C6H4-NO.(w0  . . .      212—213=  (instead  of  211). 
(_p)XOo-C6H4-X3(C.H5)-C6Hi-iS^O,(»i')    151— 155°  (instead  of  148). 

This  vagueness  of  melting  point  has  been  found  to  be  a  very  general 
character  of  all  the  alkyl-derivatives  of  mixed  diazo-amides  prepared 
by  direct  alkylation,  and  is  attributed  to  the  circumstance  that  the 
melting  point  is  also  the  point  of  decomposition,  this  instability  being 
especially    observable    in    the    case    of    the   compounds   containing 
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strongly  acid  radicles.  The  authors  restate  their  original  proposition, 
viz.,  that  every  pair  of  amines,  X*NH.  and  Y'NHj,  can  give  rise  to 
three  isomeric  alkyl-derivatives : — 

1.  By  the  action  of  diazotised  X-NH,  on  Y-NHR'. 

2.  By  the  action  of  diazotised  Y-NH,  on  X-NHR'. 

3.  By  the  direct  alkylation  of  X-NaH-Y. 

A  large  number  of  triplets  have  been  prepared,  all  of  which  con- 
forai  to  this  proposition.     Their  formulae  and  melting  points  are : — 

r  (i?)XO,-C6HrXo-X(CH:0'C«H4-Br(p) 151— 151-o° 

I.<^  (i;)Br-aH,-X,-N(CH3)-CcHi-X02(i)) 163—164 

L  (p)NO,-C6Hi-X3(CH3)-C6H,-Br(j9) 150-5— 151-5° 

r  {p)^0^•C,^K,'^,'^{C.M,yC,^R,^Br{p) 139—140 

II.  <^  (i))Br-aH4-X,-X(C,H5)-C,-,H4-XO,(p) 124—125 

L  (p)XO,-C6H,-X3(C,H5)-C6H,-Br(p) 115—116 

r  (m)XO.>-aH,-X.-X(CH3)-C,H4-Br(^) 144° 

IIL<^  (^)Br-C6H,-X,-X(CH3)-CeH4-XO,(»0 160-5—161° 

L  (p)Br-C6Hi-N3(CH3)-C6H,-X02(m) 125—137-5 

(mucli  decomposition). 

r  (/n)XO,-C6H4-X./N'(CoH5)-C6H,-Br(p) 111° 

IV. <^  {p)  Br-aH4-X,-N(C,H5)-CcHrXO,(»i) 135—136° 

I  (^0Br-C6H4-X3(C,H5)-C6H,-XO3(»0 96—117 

(much  decomposition) . 

r  (p)Br-CeHrX.,-X(CH3)-CeH,-CH3(p) 113—114° 

Y.{  (^)CH3-C6H,-X,-X(CH3)-CsH,-Br(p) 99—99-5 

L  (p)CH3-C6H,-X3(CH3)-C6H,-Br(^) 97—97-5 

r  (p)Cl-aH,-X,-X(CH3)-CeH,-CH:,(  p) 99-5-100° 

YI.  <^  ( 2^) CHa-CeHi-X.-XfCHa) -CeHt-CK  p) 91—92 

L(i^)CH3-C6H,-X3(CH3)-CeH4-Cl(p) 80—82 

The  isomerism  of  these  triplets  is  shown  not  only  by  their  melting 
points,  but  also  by  their  products  of  decomposition  by  cold  hydro- 
chloric acid.  These  pi'odacts  have  in  all  cases  been  examined  quanti- 
tatively, and  the  general  results  are  shown  by  the  equations — 

1.  X-Xo-XR'-Y  +  HCl    =  X-X^-Cl  +  Y-XHR'. 

2.  Y-X,-XR'-X  +  HCl    =  Y-X,-C1  +  X-XHR'. 

3.  2X-X3R'-Y    +  2HC1  =  X-X^-Cl  +  Y-Xo-Cl  +  X-XHR' 

+  Y-XH'R'. 

From  this  it  appears  that  the  alkyl-derivatives  of  the  mixed  diazo- 
amides  always  split  up  like  the  unalkylated  products  into  a  mixture 
of  the  two  diazochlorides  and  two  alkylamines.  The  most  feasible 
interpretation  of  these  facts  is  that  the  mixed  diazoamides  have  double 
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tlie  molecular  weight  usually  assigned  to  tlieni;  and  iu  support  of  this 
conclusion  the  authors  have  discovered  that  the  mixed  alkjl-diazo- 
amides  can  be  synthesised  by  simply  boiling  the  alcoholic  solutions  of 
the  other  two  isomerides  of  the  triplet,  thus  : — 

X-Xo-NR'-T  +  Y-N.3-XR'-X  =  (XXsR'-Y),. 

This  observation  must  necessarily  lead  to  a  considerable  modifica- 
tion in  the  existing  views  respecting  the  constitution  of  the  diazo- 
amides  generally,  and  experiments  in  the  diiection  indicated  are 
being  carried  on  both  by  means  of  Raoult's  method  of  determining 
molecular  weights  as  well  as  by  purely  chemical  methods. 

57.  "  The  atomic  weight  of  zinc."  By  J.  H.  Gladstone,  Ph.D., 
F.R.S.,  and  Walter  Hibbert. 

The  authors  have  observed  that  when  amalgamated  zinc  is  used  as 
anode  in  a  zinc  sulphate  voltameter,  the  metal  dissolved  appears  to 
be  free  from  impurity.  This  they  attribute  to  the  electrochemical 
relations  between  zinc  and  its  ordinary  impurities,  the  latter  being 
less  readily  attacked  than  the  more  electropositive  metal.  Results 
obtained  in  different  voltameters  with  the  same  current  showed  a 
very  close  agreement,  and  the  authors  therefoi-e  determined  the  atomic 
weight  of  zinc  by  applying  Faraday's  law  of  electrolysis. 

For  this  purpose  a  series  of  copper,  silver  and  zinc  voltameters 
were  arranged  in  a  simple  circuit,  and  the  quantity  of  zinc  dissolved 
was  compared  with  the  weights  of  deposited  silver  and  copper. 

The  results  of  five  experiments  are  given,  but  as  two  zinc  volta- 
meters were  employed  in  each,  the  data  afllord  10  comparisons  of  the 
equivalents  of  silver  and  zinc,  and  eight  comparisons  of  those  of  zinc  ami 
copper.  The  mean  ratio  of  the  equivalents  of  silver  and  zinc  is  3'298 
±  0-00008.  Taking  the  atomic  weight  of  silver  as  107-93,  this  ratio 
gives  65-44  as  the  atomic  weight  of  zinc.  If  silver  is  taken  as  107-66, 
zinc  =  65-29. 

The  copper  sulphate  voltameter  is  not  so  accurate  as  the  silver  one, 
owing  to  the  solvent  action  of  the  solution  on  copper.  But  by  keeping 
the  density  of  the  current  within  certain  limits,  this  action  can  be 
made  extremely  small.  Still  the  ratio  Zn  :  Cu  given  b}'  the  experi- 
ments (1-0322)  is  probably  rather  higher  than  it  ought  to  be.  There 
is  also  uncertainty  as  to  the  atomic  weight  of  copper,  but  the  authors 
have  used  W.  X.  Shaw's  value,  6333.  This  gives  63-33  x  1-0322 
=  65-37  as  the  atomic  weight  of  zinj. 

The  two  comparisons  indicate  6-5-3  as  being  very  near  the  true 
value.  This  is  higher  than  the  results  obtained  in  recent  years  by 
Marignac,  Baubigny,  Morse  and  Barton,  but  lower  than  that  given 
by  Reynolds  and  Raujsay. 
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58.  "  The  amount  of  nitric  acid  in  the  rain-water  at  Rothamsted, 
with  notes  on  the  analysis  of  rain-water."  By  R.  Warington, 
F.R.S. 

Determinations  of  chlorine  and  sulphuric  acid  have  been  made  in 
the  Rothamsted  rain-water  for  several  years,  and  new  determinations 
of  ammonia  for  five  years  (Trans.,  1887,  501) ;  new  determinations  of 
nitric  acid  are  now  communicated. 

The  first  method  employed  involved  the  concentration  of  10  lbs.  of 
rain-water  with  a  little  magnesia,  filtering,  and  determining  the 
nitric  acid  as  nitric  oxide  gas  by  Schloesing's  method.  This  plan 
gave  low  results  with  the  stronger  rain-waters ;  the  loss  apparently 
took  place  during  the  last  stage  of  the  concentration,  being  due  to  a 
reduction  of  a  portion  of  the  nitrates  by  the  agency  of  the  organic 
matter  and  lead  which  the  water  contained. 

The  method  finally  adopted  involves  the  reduction  of  the  nitric 
acid  to  ammonia  by  means  of  the  copper-zinc  couple.  1  liti'e  of  the 
water  is  boiled  in  a  retort  wdth  magnesia  till  250  c.c.  have  distilled  ; 
in  the  distillate  the  ammonia  present  in  the  water  is  determined ;  the 
residue  is  diluted  to  800  c.c,  copper-zinc  couple  added,  and  the  whole 
allowed  to  stand  three  days  at  20 — 24°  ;  the  ammonia  present  is  then 
determined  by  distillation  and  Nesslerising,  and  its  equivalent  in 
nitric  acid  calculated. 

The  rain  of  20  months,  analysed  by  the  copper- zinc  method,  con- 
tained an  average  of  0138  of  nitrogen  as  nitric  acid  per  million  of 
water;  this  is  a  little  higher  than  that  found  by  Way  in  1855-56, 
namely,  0"12  per  million,  but  is  almost  identical  with  that  found 
by  Frankland  as  a  mean  of  his  analyses  of  Rothamsted  rain  in 
1869-70.  In  a  whole  year,  1888-89,  with  a  rainfall  of  29-27  inches, 
the  quantity  of  nitric  nitrogen  in  the  rain  was  0'917  lb.  per  acre,  and 
the  niti'ogen  as  ammonia  2  823  lbs.,  or  a  total  of  3' 74  lbs.  These 
quantities  are  compared  with  those  found  by  other  experimenters. 

A  brief  account  of  the  methods  employed  at  Rothamsted  in  deter- 
mining the  ammonia,  chlorine  and  sulphuric  acid  in  rain  is  then 
given. 

59.  "  The  product  of  the  action  of  sulphur  on  resin."  By  G. 
Harris  Morris,  Ph.D. 

Pelletier  and  Walter,  in  1838,  described  a  solid  hydrocarbon  which 
they  separated  from  the  products  of  the  distillation  of  resin  ;  later 
observers  obtained  a  similar  product  by  distilling  resin  with  sulphur. 
The  author  has  examined  this  latter  substance. 

The  hydrocarbon  separates  from  its  solutions  in  alcohol,  benzene, 
«tc.,  in  pale  yellow  crystalline  scales,  which  melt  at  84 — 85°   C.  ;  it 
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boils  without  decomposition  slightly  above  the  boiling  point  of  mercHiy. 
Its  composition  is  expressed  bj  the  formula  (CgHr;),,  ;  the  density 
determined  by  Victor  Meyer's  method,  using  the  vapour  of  sulphur, 
was  160'07,  whilst  (C5H6)3  requires  165. 

From  the  examination  of  a  number  of  its  derivatives  the  author 
concludes  that  Kelbe  is  wrong  in  regarding  the  substance  obtained 
by  the  action  of  sulphui'  on  resin  as  identical  with  retene. 

60.  "  The  vapour-pressures  and  specific  volumes  of  similar  compounds 
of  elements  in  relation  to  the  position  of  those  elements  in  the  periodic 
system."    Parti.    By  Sydney  Young,  D.Sc. 

Determinations  have  been  made  of  the  vapour-pressures  and  specific 
volumes  of  the  foui"  haloid  derivatives  of  benzene  and  also  of  benzene 
itself,  within  very  wide  limits  of  temperature;  benzene,  fluobenzene 
and  chlorobenzene  having  been  heated  to  their  critical  points,  288"5°, 
286"55°  and  360'6^  respectively. 

[t  is  shown  that  if  the  four  haloid  derivatives  are  compared  at  such 
temperatures  that  their  vapour-pressures  are  equal,  the  (absolute) 
temperatures  and  also  the  specific  volumes  bear  a  constant  ratio  to 
each  other,  whatever  the  common  pressure. 

But  on  comparing  benzene  with  one  of  its  haloid-derivatives  it 
is  found  that  these  simple  relations  do  not  hold.  The  ratios  of  the 
absolute  temperatures  of  benzene  and  fluobenzene  corresponding  to 
equal  pressures  are  very  exactly  expressed  by  the  equation 
R'  =:  R  +  d,  where  R'  is  the  ratio  at  a  pressure  for  which  the  cor- 
responding centigrade  temperature  of  fluobenzene  is  ^,  R  =  0"0838, 
and  c  =  o"-0000313. 

If  the  specific  volumes  of  benzene  and  fluobenzene  are  compared  at 
temperatures  corresponding  to  pressures  which  are  in  all  cases  pro- 
portional to  the  critical  pressures  of  the  two  liquids,  the  ratios  of  the 
volumes  are  found  to  be  very  nearly  constant.  If,  again,  the  specific 
volumes  are  compared  at  absolute  temperatures  which  are  in  all  cases 
proportional  to  the  absolute  critical  temperatures,  the  ratios  of  the 
volumes  are  again  nearly  constant.  But  the  two  methods  of  com- 
parison are  not  equivalent — though  that  is  stated  to  be  the  case  by 
Van  der  Waals — and  they  cannot  both  be  correct,  for  it  cannot  be 
taken  as  even  approximately  true  that  the  absolute  temperatures  cor- 
responding to  pressures  which  are  always  proportional  to  the  critical 
pressures  are  themselves  proportional  to  the  absolute  critical  tem- 
peratures. Moi'eover,  the  values  ol)tained  by  the  two  methods  of 
comparison  are  not  quite  the  same,  and  for  two  liquids  which  are 
chemically  dissimilar,  the  values  may  differ  considerably.  It  is  im- 
possible at  present  to  say  with  certainty  which  method  of  comjDarison 
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C'ivbs  tlie  better  results,  but  tbe  autbor  is  inclined  to  tbink  tbat  tbe 
I'omparison  at  "  proportional  "  or  "  corresponding  "  pressures  is  most 
likely  to  be  correct. 

Tbe  relations  of  Van  der  Waals  as  regards  "  corresponding " 
temperatiires,  pressures  and  specific  vohiraes  of  liquid  bold  good 
accurately  in  tbe  case  of  tbe  baloid  deriv'atives  of  benzene,  but  tbe 
critical  pressures  of  tbe  baloid  derivatives  are  equal  and  tbe  com- 
parisons must  tberefore  be  made  at  equal  pressures. 

Fluorine,  cblorine,  bromine  and  iodine  belong  to  tbe  same  group  in 
tbe  periodic  table  ;  tbe  efPect  of  substituting  one  of  tbese  elements  for 
anotber  in  tbe  compounds  of  tbe  type  CeHsR,  as  regards  tbe  relations 
between  vapour-pressure,  temperature  and  specific  volume  is  ex- 
tremely simple,  but  if  bydrogen  be  substituted  for  one  of  tbe  balogens, 
tbe  cbanges  produced  are  mucb  greater. 

61.  "  Tbe  vapouv-pressures  of  quinoline."    By  Sydney  Young,  D.Sc. 

Four  years  ago  Dr.  Ramsay  and  tbe  autbor,  in  describing  tbeir  metbod 
of  obtaining  constant  temperatures  {Trans.  Ghem.  Soc,  1S85,  640,  and 
1886,  37),  gave  tables  of  tbe  vapour  pressures  of  various  pure  liquids 
from  0°  to  860°  C.  One  of  tbese,  metbyl  salicylate,  gives  less  satis- 
factory results  tban  tbe  otbers,  and  it  is  proposed  to  substitute 
quinoline  for  it.  Determinations  of  tbe  vapour-pressures  of  quinoline 
are  described,  and  a  table  is  given  for  eacb  degree  between  180°  and 
2 1-0°.  

At  tbe  next  meeting,  on  June  20tb,  tbere  will  be  a  ballot  for  tbe 
election  of  Fellows,  and  the  following  papers  will  be  read  : — 

"  Tbe  nature  of  solutions  as  elucidated  by  a  study  of  tbeir  freezing 
temperatures."     By  S.  U.  Pickering. 

"  Propionate  and  butyrate  of  pbenyl  and  propionyl-  and  butyrl- 
plienol."     By  Dr.  Perkin,  F.R.S. 

'■  Observations  on  tbe  melting  points  of  metbylated  and  etbylated 
salicylic  and  anisic  aldebydes."     By  tbe  same. 

"  Note  on  the  oxidation  of  paradiamiues."  By  Prof.  Meldola  and 
R.  E.  Evans. 

"  Monobenzyl-derivatives  of  tbe  pbenylenediamines."  By  Prof. 
Meldola  and  J.  H.  Coste. 

"  Note  on  a  yellow  pigment  in  butterflies."     By  F.  G.  Hopkins. 

"  Zinc  dextrosate."     By  A.  C.  Chapman. 
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June  20tli,  1889.     Dr.  W.  J.  Russell,  F.R.S.,  President,  in  the 

Chair. 

Messrs.  James  Hall,  B.A.,  B.Sc,  and  J.  W.  Slater  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Thomas 
William  Dukes,  Cape  Town,  Soutli  Africa;  Theodore  Francis  Garrett, 
36,  Drakefell  Road,  St.  Catherine's  Park,  Hatcham,  S.E. ;  Eric  Henry 
Jackson,  B.Sc,  Harefield,  Morley  Road,  Southport;  William  White- 
house,  Myrtle  Villa,  Dixon's  Green,  Dudley. 

The  following  were  elected  Fellows  of  the  Society: — Edward 
Wightman  Bell;  William  D.  Cargill,  B.Sc;  George  William  Howard; 
Frederick  Charles  Knight :  Henry  W.  ]\Iorrow,  B.S. ;  D.  O'Mahoney  ; 
Benjamin  Phillips  ;  Robert  Redwood  ;  Emanuel  Roberts  ;  Robert  M. 
W.  Swan. 

The  following  papers  were  read  :  — 

62.  "  Observations  on  the  melting  point  of  some  salicylic  and 
anisic  compounds."     By  W.  H.  Perkin,  Ph.D.,  F.R.S. 

The  author,  after  referring  to  his  paper  published  in  the  Journal 
of  the  Society  in  1867,  in  which  methylated  and  ethylated  salicyl 
aldehydes  are  described  as  nearly  colourless  fluids  which  do  not 
solidify  when  cooled  in  a  freezing  mixture,  and  to  the  apparently  con- 
tradictory results  of  Voswinckel  (Ber.,  1882,  2024) — who  states  that 
methylated  salicyl  aldehyde  is  a  solid  melting  at  35° — points  out  the 
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curious  fact  that,  altbougli  tbis  latter  aldehyde  does  not  easily  crys- 
tallise in  a  freezing  mixture,  it  can  be  made  to  do  so;  the  crystals, 
however,  melt  at  about  2"7 — S\  On  evaporating  au  etliereal  solution 
of  the  aldehyde,  he  obtained  prismatic  crystals,  having  the  melting 
point  given  by  Voswinckel,  and  it  "was  found  that  if  the  oily  aldehyde 
be  touched  with  one  of  these  it  immediately  becomes  a  solid  mass 
having  a  melting  point  of  35°.  On  re-melting  this  solid  and  then 
cooling  in  a  freezing  mixture,  crystals  melting  at  2" — 3°  can  again 
be  obtained.  It  is  therefore  established  that  methylated  salicyl 
aldehyde  forms  crystals  of  two  kinds,  having  melting  points  differing 
by  about  32^. 

Ethylated  salicyl  aldehyde  can  also  be  made  to  crystallise;  the 
crystals  melt  at  about  6°  or  7^. 

Anisic  aldehyde  also  crystallises  when  cooled  ;  although  a  para- 
compound,  it  melts  at  a  lower  temperature  than  either  modification 
of  methyl  salicyl  aldehyde,  viz.,  at  0'02°. 

Ethylic  anisate  easily  crystallises  (m.  p.  =  7°),  but  ethylic  methyl- 
salicylate  has  not  as  yet  been  obtained  in  a  crystalline  condition. 

G3.  "The  action  of  propionyl  and  butyryl  chloride  on  phenol." 
By  W.  H.  Perkin,  Ph.D.,  F.R.S. 

In  preparing  phenyl  propionate  and  butyrate  by  means  of  phenol 
and  propionyl  and  butyryl  chloride,  the  author  has  observed  that 
secondary  products  ai*e  also  formed,  which  are  proved  to  be  new  phenols 
containing  acid  radicles  in  place  of  hydrogen  in  the  phenyl-group, 
viz.,  CsHjO'CeHi-OH,  and  CiHiO-CeHi-OH.  They  are  both  crystalline 
compounds,  pz'opiouylphenol  melting  at  148o°,  butyrylphenol  at  91"  ; 
they  are  soluble  in  ammonia  solution. 

Phenylic  acetate,  which  has  been  previously  described  as  an  oil, 
was  obtained  in  a  crystallised  condition ;  it  melts  at  20"  and  boils  at 
2ir  (corr.). 

Phenvlic  butyrate,  which  has  not  been  previously  prepared,  is  au 
oil  boiling  at  227 — 2:^8°  (corr.). 

64.  "  The  nature  of  solutions  as  elucidated  by  a  study  of  their 
freezing  temperatures."     By  S.  U.  Pickering. 

A  series  of  determinations  of  the  freezing  temperatures  of  mixtures 
of  sulphuric  acid  and  water  was  undertaken  in  order  to  obtain  further 
confirmation  of  the  existence  in  solution  of  the  various  hydrates 
which  had  been  indicated  by  the  densities,  heat  of  dissolution,  heat 
capacity  and  electric  conductivity  of  these  solutions,  as  well  as  to 
throw  some  light  on  Raoult's  method  of  determining  molecular 
weights. 
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The  determinations  Avith  solutions  containing  over  4  per  cent. 
H3SO4  were  attended  with  considerable  difficulty,  as  the  solution  does 
not  freeze,  but  one  of  its  constituents  crystallises  out,  the  change  being 
identical  in  nature  with  the  crystallisation  of  a  salt  from  a  saturated 
solution;  what  has  to  be  determined,  therefore,  is  the  temperature  at 
which  the  given  solution  becomes  saturated.  This  was  done  by 
cooling  the  liquid  down  till  a  good  crop  of  crj-stals  was  obtained;  it 
was  then  put  in  a  vessel  of  water,  and  the  rise  of  temperature  noted 
at  every  half  minute ;  the  temperature  at  which  the  last  crystals  had 
disappeai'ed  was  signalised  by  a  sudden  alteration  in  the  rate  of  this 
rise. 

The  author  has,  so  far,  plotted  the  results  only  against  percentage 
composition.  The  genei-al  results  are  represented  by  three  inde- 
pendent curves,  in  which  water,  H2SOi"H20,  and  H2SO4  itself  are  the 
substances  which  crystallise  out. 

The  first  of  these  curves  is  represented  by  an  approximately  straight 
line  as  far  as  8  or  9  per  cent.  H2SO4,  falling  at  the  rate  of  about  U5° 
for  every  1  per  cent.  ;  it  then  curves  rapidly  downwards,  the  crystal- 
lising temperature  of  a  30  per  cent,  solution  being  06°  ;  a  little  bej'ond 
this  point  it  appears  to  become  almost  vertical.  From  30  to  77  per 
cent,  no  freezing  points  have  been  attained.  At  this  latter  strength 
the  crystallisation  of  the  monohj'drate  begins.  This  crystallisation  is 
represented  by  a  curve  with  two  branches,  having  its  highest  poiut  at 
84"5  per  cent,  (the  composition  of  HjSOi'HaO)  and  8'5",  and  falling 
away  from  this  point  on  either  side,  at  first  gradually,  and  then 
abruptly.  At  about  94  per  cent,  this  curve  meets  that  representing 
the  crystallisation  of  HvS04,  the  temperature  being  — 31°;  the  H3SO4 
curve  rises  from  this  point  in  an  approximately  straight  line  up  to 
100  per  cent,  and  10'35^,  when  it  turns  abruptly  down  again  in  a 
cui'vilinear  direction,  the  determinations  having  been  extended  as  far 
as  101  per  cent. 

A  closer  inspection  of  these  several  curves  shows  that  none  of  them 
are  continuous,  but  that  they  are  made  up  of  separate  curves  or 
straight  lines,  which  seem  to  be  quite  independent  of  each  other,  and 
show  breaks  of  a  most  naarked  character,  often  corresponding  to 
differences  five  or  ten  times  greater  than  the  experimental  error. 
These  breaks  occur  in  every  case  at  the  same  points  as  those  observed 
by  the  author  in  the  densities  and  other  properties,  and  are  of  a  very 
much  more  certain  character  than  in  any  of  the  other  cases.  Of  the 
17  hydrates  of  sulphuric  acid  which  he  previously  indicated,  12  are 
very  satisfactorily  confii'med  by  the  present  observations;  the  other 
five  (H0SO4  with  2,  4,  5,  9  and  13  H3O)  would  be  shown  only  in  that 
portion  of  the  diagr.  m  where  no  freezing  points  have  yet  been 
reached.     In  addition  to  this,  there  appears  to  be  three  other  breaks, 
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which  the  previons  work  would  have  been  insufficient  to  show,  at 
98"7,  SQ,  and  825  per  cent.,  corresponding  to  r2H,804'H;jO, 
7(H,SOi-HoO)-H,S04,  and  7(H,S04-H«0)-H,0,  as  well  as  a  break  at 
1007  per  cent.,  representing  27H2S04-SO:,,  and  at  100  per  cent,  or 
H2SO4  itself.  It  is  especially  noteworthy  that  the  breaks  at  the 
extreme  end  of  the  curve  corresponding  to  H2SO4  with  500,  1400  and 
5000  H2O  have  been  tnlly  contirmed. 

The  marked  character  of  these  breaks  (which  are  apparent  without 
any  differentiation)  leads  to  the  hope  that  the  method  may  be  applic- 
able in  the  case  of  solutions  of  organic  liquids  where  other  methods 
would  fail. 

Each  of  the  three  main  curves  which  represent  the  general  results 
tend  downwards  at  an  increasing  rate  as  we  pass  from  the  highest 
points  in  them,  and  this  tendency  would  also  be  exhibited  if  the 
results  were  plotted  against  molecular  instead  of  percentage  composi- 
tion. This,  the  author  shows,  is  what  their  character  should  be  if 
hydi'ates  were  formed  in  solution,  whereas  on  the  physical  theory  of 
solution,  they  should  tend  downwards  at  a  diminishing  rate  ;  so  that 
the  general  form  of  the  curves,  independent  of  there  being  breaks  in 
them,  is  conclusive  in  favour  of  the  hydrate  theory. 

Passing  on  to  the  bearing  of  these  results  on  Raoult's  method,  the 
author  repeats  his  assertion  that,  at  the  best,  this  method  could  only 
give  us  the  molecular  weights  of  substances  in  the  gaseous  condition 
at  the  temperature  of  the  determination,  for  in  dilute  solutions  the 
molecules  of  the  dissolved  substance  are  as  far  removed  from  each 
other  as  they  are  when  vaporised. 

There  are,  however,  no  theoretical  considei-ations  which  justify  our 
regarding  the  molecular  weight  thus  obtained  in  the  same  light  as 
that  obtained  from  vapour-densities.  The  vapour-density  is  a  con- 
stant within  experimental  eiTor  throughout  a  very  long  range  of 
conditions,  whereas  the  lowering  of  the  freezing  point  could  only  be  a 
constant  on  the  supposition  that  dissolution  is  entirely  physical  and 
that  the  dissolved  molecules  act  independently  of  the  solvent.  The 
present  results  show  that  it  is  not  a  constant,  and  that  we  have  no 
gi'ounds  for  supposing  it  to  be  such  even  with  extremely  dilute 
solutions.  The  irregularities  and  breaks  which  characterise  the  whole 
results  have  been  traced  back  as  far  as  a  OT  per  cent,  solution,  and  a 
further  extension  of  the  determinations,  if  possible,  would  simply 
reveal  a  continuation  of  these  irregularities.  On  the  other  hand,  it 
must  be  admitted,  as,  indeed,  the  practical  results  prove,  that  these 
irrt  gularities  would  often  lead  to  no  great  error  in  the  molecular 
weight  found,  provided  the  solutions  used  are  not  too  strong. 

The  author  shows  that  such  would  be  the  case  with  the  sulphuric 
acid  curves,  wh.eu  the   crvstallisation  of  water  is  used  to  determine 
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tlie  molecular  weight  of  HaS04,  or  that  of  sulphuric  acid  to  deter- 
niine  the  molecular  Aveight  of  H2O.  But  the  case  is  otherwise  when 
we  use  the  crystallisation  of  the  raonohjdnite  to  determine  the 
molecular  weight  of  H2SO4  on  the  one  haud  and  H2O  on  the  other. 
"Within  6  per  cent,  of  H^SOi'HaO  we  should  get  results  such  as  18  for 
H2SO4  and  6  for  H,0.  This  shows  that,  although  Raoult's  method 
may  give  approximately  correct  results  in  many  cases,  we  can  never 
rel)^  on  it  without  performing  an  extensive  series  of  experiments. 
There  are  no  theoretical  considerations  which  would  lead  us  to  suppose 
that  it  is  reliable,  and  this  investigation  proves  that  each  case  has 
peculiarities  of  its  own,  which  may  lead  to  an  entirely  erroneous 
molecular  weight. 

65.  "  ^ote  on  the  determination  of  the  molecular  weight  of  sub- 
stances in  solution  especially  colloids."     By  Heury  E.  Armstrong. 

The  fundamental  conception  underlying  the  now  very  general 
acceptation  of  tlie  Raoult  methods  of  determining  molecular  weight  is 
undoubtedly  the  conception  introduced  by  Van't  Hoff  that  substances 
are  present  in  dilute  solutions  in  a  state  comparable  with  the  gaseous 
state  (cf.  Bamsay,  these  Proceedings,  1889,  p.  44).  But  in  gases,  even 
in  the  most  imperfect,  the  individual  molecules  exercise  a  very  sliglit 
mutual  attractive  influence ;  otherwise,  in  fact,  the  gaseous  slate 
could  not  subsist.  When  liquefaction  ensues,  it  would  appear  to  be 
owing  to,  and  to  involve  the  exertion  of,  such  mutual  intermolecular 
attractions  ;  and  however  continuous  the  states  of  gas  and  liquid  may 
appear  from  a  mathematical  standpoint,  the  continuity  would  seem  to 
be  only  that  kind  of  continuity  which  is  observed  in  dissociative 
changes  generally.  Although  statistical  analysis  may  support  the 
conclusion  that  the  gaseous  state  and  that  which  obtains  in  a  dilute 
solution  are  comparable,  a  consideration  of  the  phenomena  in  the  light 
of  our  knowledge  of  intermolecular  relationships  cannot  at  present  be 
held  to  justify  any  such  assumption  ;  how  can  it  be  permissible,  in  iact, 
to  compare  the  approximate  truth  of  the  laws  of  Boyle  and  Gay-Lussac 
with  Raoult's,  if  in  solution  an  all-important  part  be  played  by  a 
factor— the  solvent — which,  in  the  case  of  gases,  may  be  left  almost 
entirely  out  of  consideration  ;  and  if  water  be  not  a  neutral  substance 
and  the  phenomena  of  dissolution  are,  as  many  believe,  of  a  high 
order  of  complexity. 

The  regular  and  rational  results  which  are  obtained  on  applying 
the  Raoult  methods  to  dilute  solutions  of  substances  of  known 
molecular  weight  are  undoubtedly  very  striking  and  likely  to  carry 
conviction  to  many  minds  that  the  methods  are  of  universal  applica- 
+  ion  ;    but    other  equally   striking  coincidences  have  been  observed. 
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Tlins  it  is  highly  remarkable  that  the  hydroxiiles  generally — in  dilute 
solutions  be  it  observed — have  the  same  heat  of  neutralisation.  This 
illustration  is  of  special  moment,  for  if  we  consider  the  supposed 
interagents  alone  and  disregard  the  solvent  as  a  chemical  agent,  it  is 
inconceivable  that  such  should  be  the  case  ;  the  result  miist  be  in 
some  way  a  consequence  of  a  higher  law  not  yet  clearly  perceptible 
throngh  the  haze  of  complexity  which  so  enshrouds  the  phenomena  of 
chemical  change  in  solution.  It  cannot  be  doubted  that  the  con- 
stancy is  conditioned  by  the  presence  of  water  in  large  relative 
quantity,  as  most  irregular  and  dissimilar  results  are  obtained  if  the 
comparison  be  made  for  any  other  than  dilute  solutions,  just  as  in  the 
case  of  the  Raoult  freezing  method  (cf.  Beckmann,  Zeit.  phys.  Chem., 
1888,  638  and  715). 

If  the  argument  here  advanced  be  admitted,  it  follows  that  not  only 
the  molecular  weight  of  a  substance  but  also  its  specijic  effect  must  be 
taken  into  account  ;  and  this  is  undoubtedly  the  case.  It  is  well 
known  that  acids  and  metallic  salts,  and  indeed  electrolytes  generally, 
give  abnormal  results  ;  they  produce  too  great  an  effect.  Arrhenius 
has  suggested  that  such  compounds  are  present  in  solution  in  a  more 
or  less  dissociated  condition  —  dis.'^ociated  into  their  "  io?is;"  that,  in 
fact,  such  solutions  contain  a  greater  number  of  active  molecules  than 
are  usually  supposed  to  be  present.  Allowing  for  this  increase  in  a 
manner  which  he  has  pointed  out,  "  normal  '"  results  are  obtained  in 
place  of  the  impossibly  low  molecular  weights  which  result  from  the 
direct  reduction  of  the  experimental  values.  But  if  we  are  to  accept 
this  view^,  we  must  admit  that  water  is  a  neutral  substance,  and  that 
it  plays  no  active  part  in  electrolysis:  in  other  words,  such  a 
conclusion  directly  involves  the  acceptation  of  a  particular  hypo- 
thesis as  to  the  nature  of  electrolysis.  The  arguments  on  which  this 
hypothesis  is  based,  however,  are  mostly  cases  of  circular  reasoning, 
and  there  are  many  facts  which  apparently  cannot  be  satisfactorily 
accounted  for  by  it  (cf.  B.A.  Beport,  1888,  3o6).  The  one  argument 
in  favour  of  the  dissociation  hypothesis  which  is  generally  regarded 
as  all-suflBcient — the  argument  oiiginally  advanced  by  Clausius.  that 
any  E.M.F.,  however  small  it  may  be,  produces  sensible  electrolysis, 
is  one  of  which  it  would  be  prtmature  to  accept  any  explanation  as 
final  in  our  entire  ignorance  of  the  inner  mechanism  of  electrical 
actions — while  the  electric  current  is  an  unsolved  mystery,  as  was 
happily  observed  by  Professor  Rowland  in  a  recent  lecture — especially 
as  there  are  electricians  who  are  of  opinicn  that  the  Clausius  hypo- 
thesis is  not  necessarily  the  only  possible  solution,  although  at  present 
unable  to  suggest  a  more  satisfactory  one.  But  not  only  is  the 
explanation  of  electrolysis  which  is  usually  given  of  a  jm^ely  "me- 
chanical" nature,  and  incompatible,  therefore,  with  the  view  that  the 
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solvent  plays  an  active  part ;  it  is  open  also  to  the  objection  that  in 
framing  it  attention  has  been  paid  too  exclnsivelj  to  a  certain  limited 
number  of  phenomena,  and  that  the  bearing  of  the  facts  of  chemistry 
generally  as  these  present  themselves  to  the  mind  of  the  chemist  has 
been  insufficiently  considered.  It  is  probable  that  this  will  soon 
cease  to  be  the  case,  as  signs  are  not  wanting  that  it  will  ere  long  be 
recognised  that  chemical  changes  are  essentially  electrolytic  pheno- 
mena, and  that  we  may  expect  to  witness  the  rehabilitation  of 
Faraday's  view  of  1834  of  "  the  identity  of  the  force  constituting  the 
voltaic  current  or  electrolytic  agent  with  that  whichholds  the  elements 
of  electrolytes  together,  or  in  other  woi'ds  witb  chemical  affinity." 

Although  it  may  be  urged  that  the  method  which  Arrhenius  has 
introduced  of  correcting  the  results  obtained  in  the  case  of  electro- 
lytes is  based  on  an  incorrect  interpretation  of  the  phenomena,  it  does 
not  follow  that  his  method  is  necessarily  a  faulty  one  :  on  the  contrary. 
Practically  the  method  involves  nothing  more  than  the  recognition 
of  the  fact  that  it  is  possible  to  determine  with  a  close  approach  to 
accuracy,  and  to  allow  for,  the  specific  effect  which  a  compound 
exercises.  This  would  seem  to  be  the  case.  Thus  Ostwald's  experi- 
ments show  that  in  the  case  of  acids,  for  example,  in  seeking  to 
determine  the  order  of  activity  in  which  these  may  be  arranged, 
practically  the  same  result  is  arrived  at,  the  order  deduced  being  very 
similar,  when  very  diverse  properties  are  made  the  subject  of  study. 
Molecular  weight  does  not  come  into  evidence  as  a  determining  cause 
of  position  in  such  a  series,  compounds  such  as  hydrogen  chloride, 
bromide  and  iodide  occurring  together  and  almost  at  the  head  of  the 
scale  of  activity,  while  hydrogen  fluoride  is  found  low  down  in  the 
series.  The  compounds  in  such  a  series  afford  "  abnormal "  values 
when  examined  by  the  Raoult  methods  in  dilute  solutions  owing  to 
their  exercismg  a  greater  effect  than  is  produced  by  compounds  which 
give  "normal  "  values ;  the  extent  to  which  the  effect  produced  is  in 
excess  depends  on  the  position  in  the  series,  and  if  proper  allowance 
be  made  on  this  assumption  a  "  normal  "  value  is  necessarily  obtained, 
i.e.,  a  value  consonant  with  the  view  which  on  general  grounds  we 
ai'e  led  to  form  as  to  what  would  be  the  composition  of  the  molecule 
of  the  substance  if  it  were  obtained  in  the  gaseous  state.  But  it  has 
yet  to  be  proved  that  such  "  corrected  normal "  values,  and  those 
directly  found  for  neutral  compounds  which  can  be  gasified,  uniformly 
represent  the  true  molecular  weights  of  the  dissolved  substances  and 
not  merely  the  weights  of  tlieir  fundamental  molecules  (cf.  these 
Proceedings,  1889,  42). 

Whereas  in  dilute  solutions  an  excessive  effect  is  often  produced 
which  would  lead  to  the  molecular  weight  being  under-estimated  if 
the  result  were  at  once  accepted,  in  the  case  of  concentrated  solutions 
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a  contrary  result  is  frequently  encountered,  corresponding  to  more  or 
1  'ss  esafrgerated  estimates  of  the  molecular  weight :  thus  the  effect 
])roduc(d  by  alcohol,  for  example,  in  a  i>'2i)  per  cent,  solution  is  such 
as  apparently  to  correspond  to  a  molecular  weight  of  318  (Beck- 
raanu).  It  is  not  difli-ult  to  explain  this  result  on  the  mechanical 
hypothesis  of  tlie  nature  of  solutions ;  and  still  less  difficult  on  the 
assumption  that  dissolution  is  in  the  main  a  chemical  process:  inas- 
much as  in  concentrated  solutions  less  opportunity  is  given  for  the 
molecules  of  the  dissolved  substance  individually  to  exercise  their 
specific  effect;  inasmuch  as  molecular  aggregates  are  more  likely  to 
persist ;  and  inasmuch  as  the  solvent  may  consist  no  longer  of  the 
substance  ostensibly  employed  as  solvent,  but  in  part,  at  least,  of  a 
compound  of  solvent  and  dissolved  substance.  The  reduction  of  the 
specific  effect  and  the  consequent  exaggeration  of  the  molecular 
■weio-ht  in  the  cases  here  contemplated  may  be  said  to  be  due  to  inter- 
if  not  to  extra-molecular  compensation. 

But  it  is  also  conceivable  that  intramolecular  compensation  may 
take  place,  and  that  there  may  be  compounds,  the  existence  of 
which  is  not  to  be  foreseen  on  the  dissociation  hypothesis,  which 
exercise  not  an  excessive  but  an  inferior  effect.  The  molecular 
weio-ht  of  sucli  compounds  would  necessarily  be  over-estimated  by  the 
application  of  the  Raoult  methods.  Benzene  and  thioplien  may  be 
cited  as  mere  illustrations  of  what  is  meant  by  internal  compensation: 
benzene,  it  is  well  known,  does  not  manifest  the  activity  of  a  "  tri- 
ethvlenic "  compound,  and  evidently,  in  some  manner  not  clearly 
understood,  the  six  "  surplus  "  affinities  of  the  six  carbon-atoms  inter- 
nally neutralise  or  compensate  each  other  ;  in  thiophen  the  sulphur 
appears  to  function  only  as  a  dyad,  manifesting  no  tendency  what- 
ever to  exhibit  a  higher  valency  in  the  manner  so  characteristic  of 
sulphur  in  open-chain  compounds :  the  inclusion  of  the  sulphur  in 
the  chain  in  this  case,  therefore,  involves  a  marked  diminution  in  its 
activity. 

It  mav  be  suggested  that  probably  colloids  generally  are  compounds 
of  inferior  activity,  such  as  are  contemplated  on  the  view  here  put 
forwai'd.  It  is  well  known  that  they  diffuse  with  extreme  slowness 
(cf.  Nature,  35,  598),  and  they  are  as  a  class  very  inert  substances, 
the  vapour-pressures  of  their  aqueous  solutions,  for  example,  being 
almost  if  not  the  same  as  those  of  water  alone  at  the  same  temperatures. 
The  results  recently  brought  forward  by  Brown  and  Morris  for  carbo- 
hydrates are  of  great  interest,  but  it  may  be  doubted  whether  they  do 
more  than  confirm  the  views  previously  held  with  regard  to  the  relative 
.complexity  of  the  several  compound^.  The  same  remark  applies  to 
the  observations  of  Gladstone  and  Hibbert  on  caoutchouc.  The  funda- 
mental molecule  of  a  glucose  must  contain  at  least  6  carbon-atoms, 
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and  that  of  a  saccharon  (any  member  of  the  cane-sugar  gi'onp)  12; 
that  of  an  amj^lin  (or  dextrin)  tlierefore  most  probably  contains  at 
least  24  carbon-atoms.  A  variety  of  amyloins  might  well  result  from 
the  conjunction  of  amylon  (maltose)  and  amylin  molecules  in  various 
proportions:  maltodextrin,  Ci2H...>Oii*2CioHooOi3  =  Ci2H220u*C>4H4u02u  ; 
innlin,  2C,2H2.0ii-4Ci2H2„0,o  =  2Ci2H2.0„-2C24H4oO.,o;  and  amylo- 
dextrin,  Ci2HioOii'GCi2H2oOjo  =  Ci2H320ii*3C24H4o0.o,  representing 
these  bv  the  formula  assigned  to  them  by  Brown  and  Morris,  are 
apparently  such  compounds.  By  duplication  of  the  molecule  and 
withdrawal  of  the  elements  of  water  from  such  amyloins,  "  higher 
dextrins  "  might  be  formed  which  would  still  be  compounds  of  mode- 
rate molecular  weight ;  and  even  simpler  compounds  would  result  if 
the  amyloins  were  merely  to  lose  the  elements  of  water.  Compounds 
thus  formed  would  undoubtedly  be  less  active  than  the  parent  carbo- 
hydrates, owing  to  the  "  cancelling  "  of  the  hydroxy  1-groups  ;  and  it 
may  well  be  that  they  would  exercise  an  inferior  effect  in  solution, 
and  one  such  as  is  observed  in  the  case  of  colloids. 

It  is  undoubted  that  by  the  application  of  the  Raoult  methods  a 
number  of  most  interesting  facts  have  been  elucidated,  which  it  is 
impossible  and  unnecessary  to  deny,  but  it  is  equally  certain  that  we 
are  only  called  on  to  make  a  rational  use  of  them,  and  that  slavish 
submission  to  the  facts  cannot  be  demanded.  Those  who  directly 
accept  the  conclusions  which  are  drawn,  perhaps,  have  hardly  realised 
what  is  involved,  viz.,  adherence  to  the  view  that  in  a  dilute  aqueous 
solution  of  hydrogen  chloride,  for  example,  as  much  as  90  per  cent,  of 
the  chloride  is  present,  not  as  such  but  in  the  form  of  free  hijdrogeio 
and  chlorine  atoms:  such  a  conclusion  may  enable  certain  mathe- 
matical problems  to  be  solved  in  an  apparently  satisfactory  manner, 
but  it  is  hardly  one  which  a  chemist's  common  sense  would  lead  him 
to  accept  forthwith,  in  the  absence  of  any  explanation  accounting  for 
so  extraordinary  a  difference  between  a  dissolved  substance  at  a  low 
temperature  and  the  same  substance  in  the  gaseous  state  at  a  high 
temperature.  Attention  may  also  be  directed  to  the  contradiction 
involved  in  the  assumption  that  hydrogen  chloride,  although  not 
appreciably  dissociated  when  heated  alone  at  1500''  in  porcelain 
((y^-afts  and  Meier),  undergoes  almost  complete  dissociation  when 
dissolved  in  water,  whereas  nitrogen  peroxide,  according  to  Ramsay's 
experiments,  exists  in  solution  as  N2O4,  notwithstanding  that  it  cannot 
be  gasified  unchanged,  and  is  almost  entirely  resolved  into  NO3 
molecules  at  a  temperature  of  about  200'^. 

Discussion. 

Dr.  Gladstone  defended  Raoult's  freezing  method,  relying  on  the 
numei'ous  coincidences  between  its  indications  and  those  afforded  by 
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vapour-density  determinations.  In  illustration  he  referred  to  the 
polymeric  CsHg  hydrocarbons.  Mr.  Hibbert  and  he  had  found  that, 
each  of  these,  when  dis.solved  in  benzene,  gave  a  freezing  point  in- 
dicating an  analogous  molecular  composition  in  the  gaseous  and  dis- 
solved condition.  The  conclusion  from  the  small  lowering  produced 
by  colloids  that  they  have  a  very  complex  molecule  is  only  in 
accordance  with  what  has  been  long  believed  on  chemical  grounds. 
Xo  doubt  there  are  discrepancies  and  difhcalties  ;  but  a  careful  con- 
sideration of  these  must  serve  to  improve  our  knowledge  of  chemical 
and  physical  theory. 

Mr.  Hibbert  said,  that  in  applying  Raonlt's  method,  he  had  found 
it  advantageous  to  surround  the  freezing  vessel  with  an  air  chamber. 
The  freezing  point  was  then  more  definite. 

The  contention  of  Dr.  Armstrong  against  the  applicability  of 
Haoult's  method  to  colloid  substances  was  based  on  objections  to  the 
dissociation  theory  of  electrolysis.  It  might  be  true  that  the  only 
argument  in  favour  of  that  theory  was  the  fact  that  the  smallest 
electromotive  force  was  able  to  produce  decomposition  in  an  electro- 
lyte, but  the  argument  was  a  very  strong  one,  and  commanded  the 
assent  of  nearly  every  physicist  in  Europe.  With  reference  to  the  effect 
of  colloids  on  boiling  point,  &c.,  the  question  was  whether  they  did  or 
did  not  produce  a  real  alteration.  Recent  researches  seemed  in  favour 
of  a  positive  result. 

C)6.  "  The  correspondence  between  the  magnetic  rotation  and  the 
refraction  and  dispersion  of  light  by  compounds  containing  nitrogen." 
By  J.  H.  Gladstone,  Ph.D.,  F.R.S.,  and  \V.  H.  Perkin,  Ph.D.,  F.R.S. 

The  substances  containing  nitrogen,  the  magnetic  rotation  of  which 
was  described  in  Dr.  Perkin"s  recent  paper,  have  been  examined  by  Dr. 
Gladstone  with  reference  to  their  refraction  and  dispersion.  The  result 
is  given  in  a  table  in  which  the  molecular  magnetic  rotation,  molecular 
refraction  and  molecular  dispersion  for  41  substances  are  placed  in 
parallel  columns  with  a  view  of  drawing  attention  to  the  general  corre- 
spondence that  exists  between  these  three  different  properties  of  the 
substances  in  question  ;  a  correspondence  that  points  to  some  connection 
between  the  rotation  of  the  polarised  ray  under  magnetic  influence  and. 
the  retardation  of  the  rays  of  light  in  passing  through  a  material  sub- 
stance. Each  property  is  governed  by  the  following  primary  law. 
The  molecular  magnetic  rotation,  refraction  or  dispei^sion  of  a  com- 
pound body,  is  the  sum  of  the  atomic  magnetic  rotation,  refraction  or 
dispersion  of  its  constituents.  The  values  which  have  been  deduced 
under  this  primary  law%  are,  however,  subject  to  large  modifications 
dependent  upon  differences  in  the  structure  of  the  compound. 
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The  paper  shows  that  when  a  change  occurs  in  one  property,  it  is 
noticeable  also  in  the  other  two,  and  these  changes  are  in  the  same 
direction,  though  not  to  the  same  extent ;  in  fact,  the  variations  in 
the  magnetic  rotation  are  usually  greater  than  those  in  the  dispersion, 
and  these  again  are  much  more  marked  than  in  the  refraction. 

Eight  sets  of  comparisons  are  given,  each  showing  the  correspond- 
ence in  a  different  way  : — 

1.  Compound  ammonias.  Ethylamines  and  propylamines,  showing 
for  each  additional  substitution  a  continuous  augmentation  of  the 
value. 

2.  Hydrochlorides  of  the  ethylamines,  showing  for  each  substitution 
a  value  smaller  than  the  normal. 

3.  Methylanilines,  showing  a  greatly  increased  value  for  CH2. 

4.  Unsaturated  compounds,  allylamine,  pyridine  and  aniline, 
showing  a  great  increase  upon  the  values  for  saturated  compounds. 

5.  Propylamine  compared  with  propionitril  and  trimethylene 
cyanide,  showing  two  different  values  for  nitrogen. 

6.  Nitric  ethers,  showing  normal  values  for  each  CHo,  except  the 
first. 

7.  Isobutyl  nitrite  and  nitrate,  showing  the  diminution  of  the 
nitrogen  value  with  change  of  valency. 

8.  Acids  and  their  ammonium  salts,  showing  a  superior  value  for 
acids  in  aqueous  solution,  and  its  continuance  or  partial  disappear- 
ance on  combination  with  nitrogen  bases. 

Apparent  exceptions  are  mentioned,  but  the  following  is  the  general 
conclusion  : — • 

It  may  be  laid  down  as  generally  if  not  always  true,  that  where 
there  is  a  departure  from  the  normal  values  in  regard  to  one  or  other 
of  these  properties,  it  is  to  be  found  in  the  other  two.  The  different 
properties  are  evidently  similarly  affected  by  change  in  chemical  con- 
stitution. The  general  drift  of  the  whole  comparison  appears  to 
lead  irresistibly  to  the  conclusion  that  we  have  here  another  close 
relationship  between  electromagnetism  and  the  velocity  of  light. 

67.  "Note  on  the  oxidation  of  paradiamines."  By  R.  Meldola 
F.R.S.,  and  R.  E.  Evans. 

It  is  well  known  that  quinones  are  formed  by  the  oxidation  of 
benzenoid  paradiamines,  and  it  is  generally  believed  that  the  amido- 
groups  are  split  off  in  the  form  of  ammonia,  but  it  does  not  appear 
that  any  quantitative  determination  of  the  amount  of  ammonia 
produced  has  been  made.  The  authors  have,  therefore,  made  a  series 
of  experiments  with  paraphenylenediamine  prepared  by  the  reduction 
of  parauitraniline,  using  the  base  in  the  form  of  the  sulphate,  this 
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salt  being  easily  pnrified  b}'  crystallis.ition.  After  several  pre- 
liminary trials,  the  most  convenient  mode  of  procedure  was  found  to 
be  as  follows  : — The  calculated  quantity  of  potassium  dichromate  was 
dissolved  in  water,  and  the  solution  of  the  diamine  sulphate  poured 
in;  the  mixture  was  allowed  to  stand  for  two  days  at  the  ordinary 
temperature,  and  then  tiltered  to  remove  the  quinone  and  its 
associated  impurities.  The  tiltrate  was  made  distinctly  acid  with 
dilate  sulphuric  acid,  and  evaporated  on  a  watex'-bath  to  a  small 
bulk,  then  transferred  to  a  flask,  and  made  alkaline  with  caustic  soda. 
The  ammonia  was  driven  off  by  a  current  of  steam,  and  received  in 
dilute  chlorhydric  acid.  The  distillate  was  evaporated  to  dryness  in 
a  weighed  dish,  and  the  dry  residue  weighed  as  ammonium  chloride. 
5  o-rams  of  paraphenylenediamiue  sulphate  treated  in  this  way  gave 
238  "rams  of  ammonium  chloride.  The  quantity  required  by  theoiy 
is  2'G.  The  aaimonium  chloride  was  tested  qualitatively,  and  found 
to  be  free  from  impurities. 

6S.  '■  Monobeuzyl-derivatives  of  the  phenylenediamines."      By  R. 
Meldola,  F.il.S.,  and  J.  H.  Coste. 

Monobenzylparaphenylenediamine  was  prepared  by  reducing  mono- 
banzylparauitrauiliiie  (Meldola  and  .Salmon,  Trans.,  1888,  774)  with 
tin  and  chlorhydric  acid,  and  removing  the  tin  as  sulphide.  The 
dihydrochloride,  CeHi-NHa'XH-CKv^ECl,  forms  lustrous,  white 
scales  readily  soluble  in  watei-,  less  soluble  in  chlorhydric  acid,  and 
almost  insoluble  in  alcohol.  Ferric  chloride  gives  a  green  coloration 
Avhen  added  to  the  aqueous  solution,  this  colour  soon  changing  into 
red.  The  diacetyl-derivative,  C6tl4'NH.Ac*NAc'C7H7,  forms  colourless, 
hexao-onal  prisms  melting  at  lid'o — 117°.  The  dibenzoyl-derivative 
forms  white  needles  melting  at  124°.  One  mol.  prop,  of  the  benzyldi- 
amiue  oxidis-jd  in  the  presence  of  one  of  benzylaniline  gives  the 
dibenzylmdamine,  C^HT-HX-CdHi'iS'iC.HiiX-CTH:.  This  compound, 
which  is  of  an  intense  greenish-blue  colour  with  a  coppery  lustre, 
rapidly  undergoes  spontaneous  decomposition,  and  becomes  converted 
into  what  is  apparently  a  mixture  of  benzylbenzylidene-  and  dibeu- 
zylidene-diamidodiphenylamine. 

One  molecule  of  the  beuzyldiamine  oxidised  in  the  presence  of  two ; 
molecules  of  benzylaniline  at  the  temperature  of  boiling  water  givesJ 
an    aziue    or    benzylated    saffranine,  which    is    of    interest    as   beii 
l)roduced,  in   contradiction  to  the  generally  received  view,  from  one 
molecule  of  a  diamine  and  two  molecules  of  a  secondary  monamine.j 
The  free  amido-group  of  the   beuzyldiamine  can  be  diazotised    by  thel 
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action  of  nitrous  acid,  and  the  diazo- salts  combine  with  phenols  in 
the  usual  way  to  produce  azo-compounds.  Of  the  latter,  the  azo- 
derivatives  of  a-  and  ^-naph.th.ol  have  been  pi'cpared.  The  free  base, 
benzjlparaphenylenediamine,  has  been  isolated,  and  forms  reddish, 
moss-like,  crystalline  a^'gregations ;  tbe  melting  point  is  30°;  the 
base  reddens  by  oxidation  on  exposure  to  the  air.  Monobenzylnieta- 
phenylenediamino  was  prepared  in  a  similar  manner  to  the  above  by 
reducing  benzylraetanitraniline.  The  free  base  is  oily  at  the  ordinary 
temperature ;  the  dihydrocbloride  forms  dense  laminated  rhombo- 
hedra  of  an  ochreous  colour.  The  aqueous  solution  of  the  latter  salt 
gives  a  red  colour  passing  into  orange-brown  on  the  addition  of  ferric 
chloride.  On  heating  the  solution  -with  ferric  chloride,  or  other 
oxidising  agent,  a  white,  insoluble  product  of  oxidation  settles  out. 
The  diacetyl-derivative  of  the  benzylmetadiamine  forms  an  nncrystal- 
lisable  resin;  the  dibenzoyl-derivative  forms  rhomboidal  plates 
melting  at  178°.  By  oxidising  equi-molecular  proportions  of  the 
benzylmeta-  and  benzylpara-diamines,  a  deep  indigo-blue  indamine  is 
precipitated.  This  coloiiring  matter  is  fairly  stable  in  th^  cold,  but 
passes  into  an  azine  on  heating, 

60.  "Xote  on  a  yellow  pigment  in  butterflies."  By  F.  Gowland 
Hopkins. 

For  the  most  part  the  colour  effects  on  the  wings  of  lepidopterous 
insects  are  probably  due  to  purely  physical  causes,  and  not  to  the 
presence  of  any  definite  pigment.  But  in  some  cases  pigments  are 
undoubtedly  present.  These  are  for  the  most  part  very  difficult  to 
isolate ;  but  an  exception  to  the  rule  occurs  in  the  case  of  a  certain 
yellow  pigment  which  is  found  in  its  purest  form  in  the  common 
English  brimstone  butterfly.  The  pigment  may  also  be  detected  in 
the  wings  of  a  very  large  number  of  day-flyiug  lepidoptera.  It  may 
be  obtained  fi'om  the  wings  by  simple  treatment  with  hot  water,  in 
which  it  is  freely  soluble  ;  and  it  may  be  identified  by  its  yielding  a 
marked  murexide  reaction  when  evaporated  with  nitric  acid  and 
afterwai'ds  treated  with  ammonia  or  potash. 

The  wings  should  be  first  treated  with  hot  alcohol  and  ether,  in 
which  the  pigment  is  insoluble,  then  boiled  up  with  water,  and  the  yellow 
aqueous  solution  filtered  while  hot.  If  the  aqueous  solution  be  now  con- 
centrated to  a  small  bulk,  and  allowed  to  cool,  the  substance  separates 
out  as  a  yellow  amorphous  precipitate.  It  may  be  purified  by  dis- 
solation  in  a  fresh  quantity  of  hot  water,  whence  it  again  separates  on 
cooling.  Otherwise  it  may  be  removed  from  the  wing  by  the  action 
of  dilute  alkalis  in  the  cold,  and  afterwards  precipitat'^d  by  the 
addition   of   acetic    acid.     The    common    brimstone    butterfly  yields 
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somewhat  less  than  a  milligram  of  pigment  from  each  insect ;  larger 
foreicrn  species,  such  as  those  belonging  to  the  genus  Callidryas,  may 
yield  as  much  as  4 — 5  milligrams. 

The  piirment  is  an  amorphous  powder,  insoluble  in  alcohol,  ether, 
chloroform,  and  all  the  more  common  organic  solvents.  It  is  ver}' 
sparingly  soluble  in  cold,  but  freely  so  in  hot  water. 

Its  aqueous  solutions  have  a  fine  blue  fluorescence  and  are  strongly 
acid  to  litmus.  The  substance  is  freely  soluble  in  alkalis,  yielding 
with  them  solutions  darker  in  colour  than  is  its  aqueous  solutions ; 
from  these  it  is  precipitated  when  neutralised  with  acetic  acid. 

It  thus  agrees  closely  in  its  physical  properties  with  mycomelic  acid, 
a  vellow  derivative  of  uric  acid  ;  though  its  yellow  colour  is  more 
decided  than  is  that  of  the  latter  substance.  Mycomelic  acid  does 
not,  however,  yield  a  murexide  reaction,  while  the  pigment,  as  stated 
above,  does  so  in  a  very  marked  manner.  If  it  be  boiled  for  some  time 
with  chlorhydric  acid  it  is  decomposed,  and  crystals  of  uric  acid 
separate  out,  coloured  much  in  the  same  manner  as  when  obtained 
from  acidified  urine  ;  on  prolonged  boiling  with  the  dilute  acid,  urea  is 
formed  together  with  other  crystalline  substances  not  yet  determined. 
There  can  be  no  doubt  that  the  pigment  is  a  derivative  of  uric  acid, 
])robably  allied  to  mycomelic  acid.  It  appears  not  improbable  to  the 
author  that  it  may  indeed  be  a  condensation  product  of  the  two  acids 
uric  and  mycomelic,  and  progress  towards  its  synthesis  has  been  made 
in  this  direction.  If  it  be  supposed  that  the  two  acids  unite,  with 
elimination  of  2  mols.  of  water,  to  form  a  new  dibasic  acid,  the  acid 
-would  yield  a  silver  compound  containing  44'44  per  cent,  of  silver. 
The  pigment  under  discussion  gives  a  perfectly  definite  silver  com- 
pound, the  amount  of  silver  found  in  three  analyses  being  44"6I, 
44"66,  and  44"42  per  cent. 

The  author  hopes  shortly  to  obtain  a  sufficiency  of  the  substance  for 
accurate  ultimate  analysis. 

70.  "Zinc  dexcrosate."     By  A.  C.  Chapman. 

This  compound  is  prepared  by  dissolving  zinc  hydrate  in  the 
smallest  possible  quantity  of  ammonia  solution  and  adding  the  liquid 
to  a  solution  of  dextrose  in  90  percent,  alcohol;  its  composition  is 
represented  by  the  formula  C6Hi206"2ZnO*3Il20. 

71.  '•  /3-Bromonaphthalenesulphonic  acid."     By  R.  W.  Sindall. 

"SVhereas  the  two  isomeric  acids  obtained  on  sulphonating  l^-ch\ovo- 
naphthalene  by  means  of  SO^HCl — no  heat  being  applied  except  in 
distilling  off  the  carbon  disulphide  used  as  solvent  of  the  chloro- 
naphthalene — have  been  shown  to  correspond  respectively  to  the 
SJ-called  Badische  and  Bronner  modifications  of  betanaphthylamine- 
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sulphonic  acid,  the  2  :  1'  being  the  chief,  and  the  2  :  3'  the  subsidiary 
product;  the  experiments  made  bj  Mr.  W.  Houlding  (these  Proceed- 
ings, 1889,  74)  have  shown  that  in  the  case  of  /3-iodonap]ithalene  the 
result  is  different,  inasmucli  as  the  /S-iodo-acid  prepared  from  the 
Bronner  /3-amido-acid  is  not  identical  vfith  either  of  the  two  /3-iodo- 
acids  formed  by  direct  sulphonation  of  /3-iodonaphthalene.  Mr.  Hould- 
ing has  shown  that  the  bromo-acid  prepared  from  the  Bronner 
/3-amido-acid  is  identical  with  the  minor  product  of  sulphonation  of 
,3-bromonaphthalene  ;  to  determine  the  nature  of  the  major  product 
of  sulphonation,  the  author  has  prepared  the  isomeric  acids  from  the 
three  isomerides  of  Bronner's  /3-amido-acid. 

2:1'  Bromonnphthitlene-oi-sulphmic  Acid. — Although  this  acid  has 
been  prepared  by  Forsling  (Ber.,  1889,  619),  the  account  which  he 
gives  is  insufficient  for  the  purposes  of  comparison.  The  author  finds, 
as  was  to  be  expected,  that  the  bromo-acid  prepared  by  the  Grriess- 
Sandmeyer  process  from  the  Badisclie  /3-amido-acid  is  identical  with 
the  major  product  of  sulphonation  of  /3-bromonaphthalene  (cf.  these 
Proceedings,  1887,  23).  The  sulphochloride  melts  at  147'^  ;  the 
sulphobromide,  as  stated  by  Forsling,  at  151°  ;  the  sulphonamide 
melts  at  about  209°. 

2  :  4'  ^-Bromo>iaphthalene-%-sulphonic  Acid. — This  acid  was  pre- 
pared from  the  Dahl  /3-amido-acid.  Its  sulphochloride  crystallises 
well  from  light  petroleum  in  aggregates  of  small  prisms  meltino-  at 
77°  ;  the  sulphonamide  melts  at  about  217°. 

2  :  2'  S-Bromouaphfhalene-f-i-sidphonic  Acid. — Mr.  Houlding  had 
lirepared  this  acid  from  the  B-   (Bayer  and  Duisberg)   amido-acid ; 

1  he  author  has  repeated  the  experiments.  The  sulphochloride  crys- 
lallises  from  benzene  in  massive,  oblique  prisms  melting  at  100°;  the 
sulphonamide  melts  at  about  218^. 

On  distilling  the  sulphochlorides  of  the  four  /3-bi'omo-acids  with 
phosphorus  pentachloride,  the  product  obtained  chiefly  consists  of 
the  corresponding  dichloronaphthalene,  both  the  bromine  atom  and 
the  SOjCl  group  becoming  displaced  by  chlorine.  In  Mr.  Houlding's 
paper   (loc.    cit.)    the    melting    point    137°     is    wrongly    assigned    to 

2  :  3'  chlorobromonaphthalene. 

72.  "  Isomeric  change  in  the  naphthalene  series.  No.  5.  /3-Iodo- 
naphthalenesulphonic  acids."  By  Henry  E.  Armstrong  and  W.  P. 
Wynne. 

The  authors  describe  the  results  obtained  on  carrying  out  the 
experiments  referred  to  at  the  close  of  a  recent  communication  by 
Mr.  W.  Houlding  (these  Proceedings,  1889,  74;  cf.  supra). 

2  :  2'  fi-Iodonaphthalene-^-sulphonic  Acid. — This  acid  was  prepared 
by   Mr.    Houlding   from   betanaphthylamine-6-sulphonic    acid.       Its 
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snlphocliloride  crystallises  from  benzene  in  aggrepfntes  of  small 
prisms  melting  at  100° ;  its  sulphonamide  melts  at  210°.  It  is  not 
identical  with  either  of  the  acids  produced  on  sulphonating  /3-iodo- 
iiaphthalene. 

2  :  1'  f3-Ioclo)iap]tthalrne-ct.-suljihonic  Acid. — The  authors  have  pre- 
pared this  acid  from  the  Badische  modification  of  betanaphthylamine- 
sulphonic  acid,  and  find  that,  as  was  to  be  supposed,  it  is  identical 
with  the  major  product  of  sulphonation  of  /3-iodonaphtha1ene  by 
SO3HCI.  It  is  to  be  noted,  however,  that  the  sulphochloride  melts 
at  164 — 165°,  and  not  at  174°  as  by  mistake  has  been  previously 
stated  {B.A.  Beport,  1887,  234).  The  sulphonamide  melts  at  about 
240°. 

2  :  4'  ^-lodonnplithalene-x-sulflionic  Acid. — On  preparing  this  acid 
from  the  Dahl  modification  of  betanaphthylaminesnlphonic  acid,  it 
was  found  to  be  identical  with  the  acid  obtained  as  minor  product  on 
sulphonating  ^-iodonaphthalcne  by  means  of  SO3HCI.  The  sulpho- 
chloride melts  at  925°  ;   the  siilphonamide  at  about  213°. 

Although,  therefore,  the  major  product  of  sulphonation  in  the  case 
of  ^-chloro-,  bromo-  and  iodonaphthalene  is  the  2  :  1'  aZp/ia-sulphonic 
acid,  the  minor  product  is  different :  /3-iodonaphthalene  yielding  a 
second  (/7^>/ia-sulphonic  acid,  whereas  /i-chloro-  and  bromo-naphthalene 
each  give  the  2  :  3'  6efa-sulphonic  acid  ;  and  it  should  also  be  stated 
that  a  smaller  proportion  of  the  acid  which  is  the  subsidiary  product 
is  obtained  both  from  chloro-  and  from  bromo-  than  from  iodonaph- 
thalene. Two  explanations  of  the  dissimilarity  are  possible,  viz.  : 
either  that  there  is  an  initial  difference  of  behaviour;  or  that  there  is 
no  initial  difference,  but  that  isomeric  change  takes  place  in  the  case 
of  the  chloro-  and  bromo-,  and  not  in  the  case  of  the  iodo-compound. 
The  latter  appears  the  more  probable.  It  may  be  supposed  that 
initially  on  sulphonation  two  isomeric  acids  are  formed — 


SO3H 

viekling  |  and 


(Cl-Br-I)  /\^  (Cl-Br-I)  /^^l  (CbBi-I)  /N^N 


SO.H. 


and  that  in  the  case  of  chloro-  and  bromo-naphthalene  one  of  these  — 
the  2  :  4'  acid — at  once  spontaneously  undergoes  isomeric  change  into 
the  2  :  3'  isomeride,  no  such  alteration,  however,  occurring  in  the 
case  of  the  iodo-acid.  There  is  much  independent  evidence  that  such 
a  change  may  well  occur  :  thus  on  sulphonating  1  :  4  dichloronaph- 
thalene  a  heteronucleal  dichloroftefasulphonic  acid  is  obtained  as  sole 
product  ;  but  there  is  every  reason  to  believe  that  the  actual  product 
of    sulphonation  is  an  cdpha-ncid,  and   if  this  be  the  case  isomeric 
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change  must  take  place  spontaneously,  and  with  exceptional  facility 
and  completeness.  1  :  3  Dicliloronaphthalene  yields  only  an  alpha- 
sulphonic  acid.  1  :  2  Dicliloronaphthalene,  however,  affords  a  mix- 
ture of  about  two-thirds  1:2:4'  rtZy;7ia-sulphonic  acid  with  one-third 
of  the  isomeric  1:2:3'  tete-sulphonic  acid  (cf.  these  Proceedings, 
1889,  52)  ;  this  latter  the  authors  believe  to  be  a  product  of 
spontaneous  isomeric  change  occurring  at  the  moment  of  sulphona- 
tion,  and  that  this  is  the  case  is  placed  almost  be3-ond  question  by  the 
observation  that  if  the  mixed  product  of  sulphonation  be  heated  at 
150 — 160°  during  10  hours,  the  alpha-sulphonic  acid  almost  entirely 
disappears,  the  beta-acid  taking  its  place. 

It  has  previously  beeii  shown  that  2  :  1'  /3-chloronaphthalene-a- 
sul  phonic  acid  is  converted  into  the  2  :  3'  acid  by  heating  it  at  about 
150°  (cf.  these  Proceedings,  1887,  145).  The  2  :  1'  iodo-acid  should 
therefore  be  convei'tible  into  the  2:3'  isomeride,  and  this  is  found 
actually  to  be  the  case.  The  product  obtained  on  sulphonating 
/y-iodonaphthalene  and  then  heating  the  resulting  mixture  of  alpha- 
acids  at  150°  during  about  five  hours,  in  fact,  consists  almost  entirely 
of  the  2  :  3'  iodo-acid  identical  with  that  prepared  from  the  Bronner 
betanaphthylaminesulphonic  acid,  showing  clearly  that  not  only  the 
2  :  1'  but  also  the  2  :  4'  acid  passes  by  isomeric  change  into  the 
symmetric  j^ji  2  :  3'  acid. 

73.  "  The  formation  of  sulphones  on  sulphonating  naphthalene- 
derivatives  by  means  of  chlorosulphonic  acid."     By  W.  M.  Heller. 

When  naphthalene  and  its  monohaloid  derivatives  are  sulphonated 
by  means  of  SOJICI,  a  varying  but  always  small  proportion  of 
sulphochloride  is  usually  obtained,  but  apparently  this  is  a  secondary 
product,  and  results  from  the  action  of  the  SO3HCI  on  the  sulphonic 
acid  which  is  first  formed. 

On  sulphonating  1  :  4  chlorobromonaphthalene,  dissolved  in  carbon 
bisulphide,  by  SO3HCI,  using  equimolecular  proportions  of  the  inter- 
agents,  the  author  has  found  that  the  whole  of  the  naphthalene  com- 
pound is  acted  on,  but  that  only  a  relatively  small  amount  of  sulphonic 
acid  is  obtained,  the  chief  product  being  the  sulphone,  (CioH5ClBr)oS02, 
no  sulphochloride  being  formed.  The  corresponding  /3-dichloro- 
and  dibromo-naphthalene  behave  similarly.  The  melting  points  of 
the  sulphones  thus  obtained,  and  of  the  sulphochlorides  prepared  from 
the  corresponding  sulphonic  acids,  are  as  follows  : — 

/SCio-SOoCl 133^         CI2  sulphone  about    216' 

/iClBr-SOoCl —  ClBr      „  224 

/iBr.-SO.Cl 119°         Br,         „  23 
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Tlie  sulpliones  are  almost  insoluble  in  benzene,  but  may  be  crystal- 
lised from  xylene. 

On  sulphonating  -/-dicbloronaphthalene  (m.  p.  107°)  by  SO3HCI,  a 
small  amount  of  a  compound  melting  at  265°  is  obtained,  which 
probably  is  also  a  sulphone.  The  corresponding  chloi-obromo- 
naphthalene,  however,  appears  to  yield  only  sulpho-acid ;  the  chloride 
of  this  acid  melts  at  about  155". 

74.  "  Note  on  the  hydration  of  cyanides."  By  Henry  E.  Arm- 
strong. 

Experiments  made  at  the  author's  request  by  Mr.  Houlding  with 
the  object  of  comparing  the  behaviour  towards  sulphonating  agents  of 
/3-cyanonaphthalene  with  that  of  dt-cyanonaphthalene  have  shown  that, 
unlike  the  latter,  the  yS-compound  is  not  susceptible  of  sulphonation ; 
if,  however,  it  be  dissolved  in  fuming  sulphuric  acid  and  the  solution 
be  cautiously  poured  into  water,  it  is  completely  converted  into 
iS-naphthoeamide,  Ci„H;-CO-NHo. 

In  like  manner,  ISLr.  Percival  has  found  that  on  adding  trichlor- 
acetonitril,  CCls'CN,  to  sulphuric  anhydride,  a  liquid  is  obtained 
which  gradually  solidities  to  a  mass  of  crystals  of  a  compound  of  the 
nitril  with  the  anhydride  ;  on  adding  this  compound  to  water,  it 
Uiiclergoes  immediate  and  complete  conversion  into  trichloracet- 
amide. 

These  two  cases  appear  to  afford  striking  evidence  in  favour  of  the 
view  that  hydrating  and  hydi'olytic  agents  act  by  forming  compounds 
directly  attackable  by  water  ;  they  serve,  in  fact,  to  support  the 
integi'ation  rather  than  the  dissociation  hypothesis  of  chemical 
change.  It  is  not  improbable  that  the  non-conversion  of  penta- 
methylbenzonitril  into  the  corresponding  acid  to  which  Hofmann  has 
called  attention,  and  the  recent  similar  observation  made  in  Victor 
Meyer's  laboratory  (Annalen,  250,  147)  are  to  be  explained  as  conse- 
quences of  the  incapability  of  the  cyanides  in  question  to  form  com- 
pounds  with  the  hydrating  agents  used ;  and  that  perhaps  sulphuric 
anhydride  will  be  found  available  in  these  cases  also. 

75.  "  The  existence  of  salicylic  acid  in  certain  genera  of  the 
ii7iacecp."     By  A.  B.  Griffiths. 

The  author  states  that  he  has  isolated  salicylic  acid  from  the  leaves, 
stems,  &c.,  of  Tulipa,  Yucca,  and  Hyacinthus  in  the  following 
manner : — 

The  leaves,  stems,  &c.,  cut  up  into  small  pieces,  were  digested  with 
ether  and  the  solution  distilled.  The  residixe  was  treated  with  dis- 
tilled water  and  the  solution  filtered  ;  the  filtrate  was  then  neutralised 
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with  potassium  carbonate,  evaporated,  and  finally  distilled  with  pare 
chlorhydric  acid.  The  aqueous  distillate  yielded  on  evaporation 
colourless,  prismatic  crystals,  which  were  found  to  be  soluble  in  ether, 
alcohol,  and  boiling  watei%  but  sparingly  soluble  in  cold  water. 

A  solution  of  the  crystals  gave  with  ferric  chloride  a  deep  violet 
colour.  A  series  of  combustion  analyses  of  these  crystals  were 
carefully  performed,  which  he  states  gave  the  composition  of  salicylic 
acid.  The  crystals  were  found  to  melt  at  131°  C.  ;  and  on  distilling 
them  with  lime,  phenol  and  carbon  dioxide  were  readily  produced. 

The  author  states  that  he  has  estimated  the  percentage  of  the  acid 
in  various  parts  of  the  plants  with  the  following  results  : — 


Leaves . . . 
Peduncles 
Stems  .  . . 
Bulbs  ... 
Flowers  . . 


Tulipa. 


0  -0989 
0 -0812 


0  -0542 
trace 


Yu 


0 -1410 
0  -1065 


Hyacinihus 


0  -1103 
0  -0788 


0  0483 

trace 


1^.  "  On  the  oxidation  products  of  acenaphthene."  By  T.  Ewan, 
B.Sc,  and  J.  B.  Cohen,  Ph.D.,  Owens  College. 

These  experiments  were  undertaken  with  the  view  of  preparing  the 
products  of  the  oxidation  intermediate  between  acenaphthene  and 
uaplithalic  acid. 

By  the  action  of  lead  oxide  and  water  upon  dibromacenaphthene 
bi'omide,  a  yellow  crystalline  compound  melting  at  126 — 129°  was 
obtained,  which  has  the  formula  Ci2H402Br2. 

CFTOTT 

Acenaphthylene  glycol  monoacetate,  CioH6<^  i  is  obtained 

GH'OCaHaO 

by  converting  acenaphythlene  dibromide  into  the  acetate,  and  decom- 
posing the  product  with  potash  ;  m.  p.  122 — 122-5°. 

Acenaphtlnjlene  glycol  diacetate,  CioH6(CH*OC2H30)2,  is  obtained  by 
boiling  the  monacetate  with  excess  of  acetic  anhydride;  m.  p.  180°. 

Acenaphthylene  glycol  is  prepared  by  decomposing  the  monoacetate 
with  boiling  alcoholic  potash.  It  crystallises  in  colourless  needles, 
melting  at  204 — 205°. 

Acenaphthylene  glycol  monohenzoate  is  obtained  b}"  acting  upon  the 

dibromide  ^\'ith  silver  benzoate.     It  crystallises  in  plates  melting  at 

189—190°. 

CIT 
Acenaphthene  ketone,  GioB.(,<^^    ' ,  is  pi'epared  from  the  glycol  by 

the  action  of  sodium  alcoholate.  It  crystallises  in  pale  vellow  needles 
melting  at  119—119-5°. 


The  alkyl  ethers  of  the  glycol  cannot  be  obtained  by  any  of  the 
usual  reactions.  If  acenaphthylene  bromide  be  acted  on  by  sodium 
ethylate  in  alcoholic  solution  acenaphthene  is  formed,  and  if  the 
bromide  be  treated  with  iiuhydrous  sodium  ethylate  in  benzene  solu- 
tion acenaphthylene  is  produced. 

Tetrabromaceiuiphthene,  CnHsBr^,  is  formed  by  the  action  of  bromine 
dissolved  in  carbon  bisulphide  upon  acenaphthylene  bromide ;  m,  p. 
161— 162^ 

Tribromacenaphthene,  Ci2H;Br3,  is  prepared  in  a  similar  manner ; 
m.  p.  88—90". 

Chi'omium  oxychloi-ide  interacts  with  acenaphthene  in  solution  in 
CSo,  and  forms  a  well-defined  addition  compound,  but  the  diketone  could 
not  be  obtained.  The  authors  have  prepared  crystalline  compounds 
by  distilling  the  bax'ium  salt  of  naphthalic  acid  with  the  lime  salt  of 
the  fatty  acids,  v:hich  are  probably  the  aldehyde  and  ketone-derivatives 
of  naphthalic  acid.  Acenaphthene  interacts  with  the  acid  chlorides 
in  presence  of  aluminium  chloride,  forming  ketones. 

A  crystalline  compound  has  also  been  obtained  by  the  action  of 
PCI3  upon  naphthalimide.  The  investigation  of  these  compounds 
will  form  the  subject  of  a  subsequent  communication. 

77.  "  Schiitzenberger's  process  for  the  estimation  of  the  oxygen 
dissolved  in  water."  By  Sir  Henry  E.  Roscoe,  F.B.S.,  D.C.L.,  LL.D., 
and  Jose)ili  Lunt,  B.Sc,  Associate  of  the  Owens  College. 

The  authors  find  that  a  series  of  estimations  made  on  the  same 
sample  of  London  tap  water  give  results  which  differ  35  per  cent,  from 
the  mean  value,  and  that  the  time  taken  in  titrating  has  a  great  in- 
fluence, mucli  higher  results  being  obtained  if  titration  be  quickly  than 
if  it  be  slowly  performed.  The  disturbing  influence  has  been  traced 
to  th.e  fact  that  when  aei-ated  water  is  introduced  into  an  atmosphere 
of  hydrogen  as  in  the  usual  process,  it  immediately  begins  to  lose 
oxygen  by  diffusion,  a  fact  hitherto  ovei'looked.  The  result  of  an 
oxygen  estimation  thus  depends  on  the  degree  of  exposure  to  hydrogen 
during  titration,  and  results  between  0"53  and  7*56  were  obtained  with 
the  same  water  by  varying  the  exposure. 

Under  favourable  circumstances  20  per  cent,  of  the  dissolved  oxygen 
diffuses,  whilst  in  the  usual  form  of  the  apparatus  50  per  cent,  of  the 
oxygen  diffuses  during  the  estimation.  An  exposure  of  three  minutes 
is  sufficient  to  permit  all  the.  dissolved  oxygen  to  escape.  This  explains 
the  return  of  the  blue  colour  during  an  estimation  carried  out  in  the 
usual  manner,  the  diffused  oxygen  becoming  reabsorbed  by  the  reduced 
indio-ocarmine.  Xo  return  of  the  blue  colour  takes  place  on  reducing 
indigocarmine  when  free  oxygen  is  absent,  and  the  action  has  been 
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proved  to  be  due  to  the  supernatant  gas,  and  not  to  any  action  occnr- 
ring  witliin  the  hquid  as  Scbiitzenberger  supposed. 

Diffusion  also  explains  the  observation  made  by  Scbiitzenberger 
that  twice  the  amount  of  oxygen  is  found  when  a  large  amount  of 
reduced  indigocavmine  is  pi'esent ;  in  that  case  the  dissolved  oxygen 
is  at  once  acted  on  and  so  cannot  difFuse. 

Ramsay  and  Williams,  who  have  investigated  the  process,  do  not 
obtain  twice  the  amount,  but  only  an  increase  in  the  ratio  3:5, 
Diffusion  also  explains  this  observation,  a  smaller  vessel  having  been 
used  in  their  experiments  a  larger  proportion  of  the  oxygen  was 
found  in  the  usual  process,  in  other  words,  tlu'ee-fifths  of  the  whole. 

The  method  adopted  to  eliminate  this  error,  due  to  diffusion,  is  to 
run  the  aerated  water  beneath  the  surface  of  a  liquid  containing  a 
measiired  excess  of  hyposulphite,  and  a  little  reduced  iudigocarmine 
as  an  indicator.  In  this  way  the  dissolved  oxygen  is  inimediatelj' 
acted  on  by  the  hyposulphite  and  its  diffiision  prevented.  For  the 
standardisation  of  the  hyposulphite,  the  two  methods  hitherto  used 
were  found  inaccurate.  The  copper  method  being  fundamentally 
wrong  owing  to  a  secondary  action  which  occurs  between  sulphite 
and  dissolved  oxygen.  The  aerated  distilled  water  method,  hitherto 
used  with  Bunsen's  absorption  coefficients,  the  authors  show  to  be 
inaccurate,  giving  the  values  obtained  by  them,  which  agree  closely  with 
observations  made  by  Dittraar. 

The  new  method  of  carrying  out  the  process  and  the  corre-^ted  values 
for  the  oxygen  dissolved  by  distilled  water  give  results  lor  which 
perfect  accuracy  cannot  be  guaranteed,  but  which  are  not  far  removed 
from  the  truth,  and  certainly  valuable.  The  reaction  is  much  disturbed 
by  the  presence  of  free  acid  or  alkali. 

78.  "Isomeric  change  in  the  phenol  series"  (third  notice).  By 
Arthur  R.  Ling. 

The  author  finds  that  chlorine  under  a  variety  of  conditions  does 
not  affect  the  conversion  of  ortho-  into  para-nitrophencl-derivatives  ; 
bromine  alone  appears  to  have  this  property. 

He  corrects  a  previous  statement  that  orthochloroparabromortho- 
phenol  is  converted  by  the  action  of  bromine  into  parachlorortho- 
bromorthonitro  phenol. 

On  treatment  with  niti-ic  acid  parachlororthobromorthonitrophenol 
yields  parachlorodiorthonitrophenol,  whereas  parabromorthochlor- 
orthonitrophenol  is  converted  into  orthochloroparadinitrophenol — the 
bromine  and  not  the  chlorine  atom  being  always  displaced. 

Orthochloroparabromo?-f/io?iif?-ophenol  appears  to  undergo  isomeric 
change   when   treated  with  bromine,   yielding    the    isomeric  ortho- 
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chlororthobrom^nmJuVrophcnol  together  with  orthochlordiuitrophenol 
and  chlorotribromoquinone. 
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Titles  of  Papers    received  and  printed   in   tlie  Transactions  during 

the  i-ecess. 

79.  "  Contributions  to  the  chemistry  of  the  Azonaphtiiols."  By 
Raphael  Meldola,  F.R.S.,  and  Gilbert  T.  Morgan. 

80.  "  The  synthesis  of  heterogeneous  mixed  Alkyldiazoamido- 
compounds."      (Preliminary  Notice.)      By  Raphael  Meldola,  F.R.S. 

81.  "  Benzophenylhydrazine."  By  S.  Ruhemann,  Ph.D.,  M.A., 
and  F.  F.  Blackmann,  B.Sc. 

82.  "  Further  study  of  the  Thiocarbimides."  By  Augustus  E. 
Dixon,  M.D.,  Assistant  Lecturer  in  Chemistry,  Trinity  College, 
University  of  Dublin. 

83.  "  Benzylammonium  Succinates  and  their  derivatives."  By 
A.  Emil  Werner,  F.I.C.,  Assistant  in  the  Chemical  Laboratory  of  the 
University  of  Dublin. 

84.  "  The  dissociation  of  Amine  vapours."  By  G.  J.  Burch,  B.A., 
and  J.  E.  Marsh,  B.A.,  University  Laboratory,  Oxford. 

85.  "  The  Resin  of  Myoporiim  Platycarpum.'^  By  J.  H.  Maiden, 
F.L.S.,  Curator  of  the  Technological  Museum,  Sydney. 

86.  "  The  lowering  of  the  freezing  point  of  Sodium  by  the 
addition  of  other  Metals."  By  C.  T.  Haycock,  M.A.,  and  P.  H. 
Neville,  M.A. 
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JS^ovember  7th,  1889.       Dr.  W.  J.  Russell,  F.R.S.,  President,  in  the 

Chair. 

Certificates  were  read  for  tlie  fir.st  time  in  favour  of  Messrs.  John 
Burofess,  7,  Wellington  Rnad,  Peckham  ;  Willinm  Frederick  Britcher, 
3-^,  Tranquil  Yale,  Blackheath  ;  Frank  Hill  Perry  Ct).ste,  Ravenshoe, 
Bamt  A.sh  Hill,  S.E.  ;  David  Brown  Dott,  10-1-,  South  Canongate, 
Edinburgh  ;  Robert  Stephen  Edwards,  B.A.,  Gwern-y-Gaseg,  Minora, 
Wrexham  ;  James  Kerr  Erskine,  6,  Lascotts  Road,  Wood  Green,  N.  ; 
John  Foggie,  Newport,  Fifeshire,  X.B.;  Harold  Gripper,  77,  Cecil 
Street,  Greenhay.<,  Manchester;  H.  B.  Helbing,  German  Hospital, 
Dalston ;  Robert  Edward  Hughes,  15,  Clare  Street,  Canton,  Cardiff ; 
James  Robert  Kaye,  33,  Great  Chai-les  Street,  Birmingham  ;  Henry 
Richard  Kerwcod,  M.B.,  Frogmore  Broadelyst,  Devonshire;  Frederick 
Thomas  Knott,  The  Laurels,  Eltham  Road,  Lee,  Kent;  L.  Xapier 
Levinghani,  Brightside  Steel  Works,  Shetfield ;  G.  B.  Mason, 
Barbados,  West  Indies ;  James  Braik  Mason,  3,  Park  Terrace, 
Dundee ;  Thomas  Mercer,  Great  Hey,  Ederstield,  near  Bury,  Lan- 
cashire; Joseph  Alfred  Xettleton,  East  Griustead,  Su.s.sex;  Wallace 
Christopher  Nickels,  14,  Tew  Grove,  Cricklewood,  N.W. ;  James 
Gordon  Parker,  Penketh,  near  WaiTington ;  Alfred  Edridge  Pike^ 
Westminster  Medical  School,  S.W.  ;  William  Ping,  2,  Sandbourne 
Road,  Brockley,  S.E. ;  Frederick  Quincke,  Ph.D.,  13,  Portland 
Terrace,  Regent's  Park,  N.W. ;  Sidney  Augustus  Sworn,  3,  Peel 
Street,  Bedford;  Willis  G.  Tucker,  M.D.,  Albany,  N.J.,  U.S.A.; 
Daniel  Walker,  School  of  Mines,  Ballarat,  Victoria;  Matthew  Whittam, 
St.  Peter's  School,  York ;  Basil  P.  Wigan,  Macclesfield  ;  John  Wilkie, 
2"),  Buckingham  Street,  Charing  Cross ;  John  Wiltshire,  Knowsley 
Cottage,  Torre  Park,  Torquay. 

The  following  papers  were  read  :  — 

87.  "Isolation  of  a  tetrahydrate  of  sulphuric  acid  existing  in 
solution."     By  S.  U.  Pickering. 

The  freezing  points  of  mixtures  of  sulphuric  acid  and  water  form 
three  distinct  curves,  representing  the  crystallisation  of  water,  of 
H2S04'H-.0  and  of  sulphuric  acid  respectively:  in  each  of  them  the 
highest  point  is  in  exact  correspondence  with  the  composition  of  the 
substance  which  crystallises  out.  No  solutions  containing  between 
between  75  and  40  per  cent,  of  acid  had  yet  been  frozen,  but  it 
appeared  to  the  author  that  if  his  former  deductions  from  the  irregu- 
larities in  the  curves  representing  the  densities  and  other  properties 
of  solutions  of  the  acid  were  correct,  an  independent  curve  represent- 
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in?  the  crystallisation  of  a  new  hydrate  should  occupy  this  interval, 
and  tliat  this  new  hj'drate  could  only  be  either  H2S045'5H20  or 
H3SO44H2O.  Experiment  has  proved  that  it  is  the  latter.  The 
two  branches  of  the  new  curve  obtained  rise  from  about  — 80°,  and 
meet  in  a  sharply  marked  angle  at  a  point  exactly  corresponding  to 
the  composition  of  the  tetrahydrate,  the  temperature  at  which  this 
point  is  reached  being  — 25°.  The  tetrahydrate  forms  large,  well 
defined,  hard  crystals. 

Apart  from  the  consideration  that  the  isolation  of  this  hydrate 
was  the  direct  outcome  of  his  having  previously  recognised  its 
existence  in  the  dissolved  state,  the  author  maintains  that  the  crystal- 
lisation of  a  substance  from  a  liquid  necessitates  the  recognition  of 
its  existence  in  that  liquid.  The  various  possibilities  are  (1)  that 
the  solid  constituents  solidify  separately  in  the  proper  proportions, 
and  subsequently  combine :  this  view  is  obviously  untenable ;  (2) 
that  the  molecular  aggregates  constituting  the  solid  are  formed 
directly  from  the  acid  and  water:  this  means  that  a  hydrate  has  no 
fundamental  molecule,  and  besides  leaves  the  impossibility  of  expl  ciii- 
ing  how  these  solid  aggregates  can  hunt  each  other  out,  and  congreg-i  te 
to  form  large  crystals ;  (3)  that  fundamental  molecules  of  the 
hydrate  are  formed  in  solution,  btit  cannot  remain  there,  and,  con- 
sequently, separate  out  almost  immediately:  this  is  tantamount  to 
saying  that  the  hydrate  is  an  insoluble  substance,  a  proposition 
which  could  scarcely  be  maintained  even  if  the  substance  were  not 
crystalline;  (4)  that  the  molecules  of  the  hydrate  are  formed  in  the 
liquid,  and  exist  there  till  the  temperature  is  lowered  below  its 
freezing  point.  This,  in  the  author's  opinion,  is  the  only  tenable 
hypothesis. 

When  a  liquid  freezes  and  melts  at  a  definite  temperature ;  when 
the  temperature  remains  constant  till  the  whole  of  the  liquid  is 
frozen ;  when  any  alteration  in  its  composition  lowers  its  freezing 
point :  we  have  the  most  certain  evidence  yet  adduced  for  regarding 
that  liquid  to  be  a  definite,  though,  possibly,  somewhat  dissociated, 
compound.  If  we  deny  this  argument  as  applied  to  the  hydrate  in 
question,  we  must  deny  it  in  all  cases,  and  conclude  that  no  liquid  is 
a  definite  substance. 

The  author  does  not  argue  that  the  mere  fact  of  the  existence  of 
the  liquid  hydrate  at  — 25°  implies  its  existence  at  the  higher  tem- 
peratures (b — 38°)  at  which  his  density  and  other  determinations 
were  made ;  on  the  contrary,  he  argued  that  because  it  existed  at 
tlie  higher  temperatures  it  must  exist  at  the  lower  ones,  and,  having 
proved  this  to  be  a  fact,  he  holds  that  the  premisses  from  which  his 
conclusions  were  drawn  must  be  correct. 

The   author  believes  that  the  dihydrate  may  yet  be  obtained   as  a 
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solid,  since  there  is  a  reach  of  7  per  cent,  in  its  vicinity  where  freezing 
points  have  not  yet  been  attained.  He  has  also  isolated  anotlier 
liydrate  which  crystallises  in  small  quantities  with  the  monohydrate, 
but  has  not  succeeded  in  determining  its  composition. 

88.  "  Additional  observations  on  the  map^iietic  rotation  of  nitric 
acid  aTid  of  hydrogen  and  ammonium  chlorides,  bromides  and  iodides 
in  solution."     By  W.  H.  Perkin,  Ph.D.,  F.R.S. 

In  his  previous  experiments  (c/.  these  Proceedings,  1889,  p.  83)  the 
author  had  limited  his  observations  on  nitric  acid  to  the  pure  acid, 
HNO3 ;  he  has  now  examined  a  somewhat  diluted  acid,  and  the 
results  obtained  indicate  that  HNO:,  unites  with  water,  forming  an 
acid  analogous  to  orthophosphoric  acid,  viz.,  (H0)3N0. 

The  experiments  on  hydrogen  chloride,  bromide  and  iodide  were 
originally  made  on  single  samples  in  a  very  concentrated  solution 
of  each.  These  gave  abnormally  high  results — rather  more  than 
twice  the  values  calculated  for  the  pure  compounds — but  on  examin- 
ing solutions  of  different  strength  it  was  found  that  the  rotation 
increases  up  to  a  dilution  equivalent  to  about  6  or  7  mols.  of  water  to 
1  mol.  of  hydride,  the  value  then  remaining  practically  stationary. 
To  see  whether  the  solvent  had  any  influence,  a  solution  of  hydrogen 
chloride  in  isoamyl  oxide  was  examined,  and  was  found  to  give  values 
nearly  identical  with  those  calculated  from  the  chlorine  derivatives 
of  the  paraffins  ;  and  there  can  be  little  doubt  that  if  the  other 
liydrides  could  be  examined  in  a  similar  way  analogous  results  would 
be  obtained.  As  union  with  water  should  reduce  the  rotations,  the 
results  at  present  are  quite  inexplicable. 

The  compounds  with  ammonia  and  the  compound  ammonias  have 
been  also  further  examined ;  the  results  are  remarkable  when  con- 
sidered in  relation  to  those  afforded  by  the  hydrides,  as  the  I'otations 
found,  instead  of  being  those  calculated  from  the  results  obtained  in 
the  case  of  paraffin-derivatives,  or  those  found  in  the  case  of  hydrogen 
chloride  dissolved  in  isoamyl  oxide,  nearly  correspond  to  those 
required  on  the  asssumption  that  the  hydrides  are  present  in  aqueous 
solution  together  with  ammonia.  The  rotations,  however,  du  not 
vary  with  the  strength  of  the  saline  solutions.  The  author's  explana- 
tion of  this  is  that  when  the  salts  are  dissolved  in  water  tliey  dis- 
sociate almost  entirely  into  the  hydride  and  the  amine,  the  hydride 
undergoing  an  increased  rotation  on  account  of  its  being  in  aqueous 
solution.  In  the  case  of  triethylamine  chloi'hydride  the  numbers  are 
lower,  and  there  is  evidently  less  dissociation  ;  and  in  the  case  of 
tetrethylammonium  chloride  little  or  no  dissociation  appears  to  take 
place.     Solutions  of  ammonium  iodide  and  diethylamine  chloi-hj-dride 
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in  absolute  alcohol  gave  somewhat  lower  numbers  than  aqueous  solu- 
tions, indicating  a  somewhat  smaller  although  large  amount  of  dis- 
soeiation. 

As  already  noticed,  ammonium  nitrate  gives  numbers  very  close 
to  the  calculated;  apparently  it  does  not  dissociate  to  any  appreciable 
extent.  As  the  author  was  not  satisfied  with  the  numbers  obtained 
for  neutral  ammonium  sulphate,  the  acid  sulphate  was  examined,  and 
this  gave  the  calculated  numbers  ;  these,  when  compared  with  those 
for  the  neuti'al  salt,  show  that  the  latter  undergoes  dissociation  to  a 
small  extent  when  in  solution,  which  is  in  agreement  with  the  well- 
known  fact  that  its  solution  in  water  gives  off  ammonia  when  heated. 
The  examination  of  these  oxj^-salts  shows  clearly  that  the  salts  con- 
taining hydrogen  chloride,  bromide  and  iodide,  when  in  aqueous 
solution,  are  in  a  very  abnormal  condition,  but  a  condition  which  is 
easily  explained  if  they  are  in  a  state  of  dissociation. 

Discussion. 

Dr.  Gladstone  said  that  when  the  refraction  equivalents  of  the 
hydrides  of  the  halogen  elements  and  of  nitric  and  sulphuric  acids  in 
solution  were  first  determined,  it  was  observed  that  the  values  were 
far  higher  than  those  calculated ;  but  on  re-examining  hydrogen 
chloride  solutions  he  had  recently  found  that  as  the  amount  of  water 
was  increased  a  slight  increase  in  the  specific  refraction  also  set  in 
quite  analagous  to  that  described  by  Dr.  Perkin.  The  whole  subject  of 
the  behaviour  of  such  substances  in  solution  deserved  a  full  and 
deliberate  investigation  with  reference  especially  to  the  possib.e 
occurrence  of  dissociation.  He  had  little  doubt  that  some  dissociation 
did  occur  in  the  case  of  the  ammonium  salts.  As  it  is  well  known 
that  increase  of  temperature  greatly  promotes  dissociation,  it  would 
be  well  to  repeat  the  observations  at  various  temperatures  in  order 
to  learn  whether  a  change  takes  place  in  the  refraction  and  magnetic 
rotation.  On  examining  Dr.  Perkin's  solution  of  hydrogen  chloride 
in  amyl  oxide,  he  found  that  the  refraction  and  dispersion  values 
deduced  for  the  chloride  are  very  much  smaller  than  those  afforded 
by  aqueous  solutions  :  thus  another  case  of  correspondence  between 
the  three  properties  of  magnetic  rotation,  refraction  and  dispersion 
of  light  was  made  evident. 

Professor  Ramsay,  referring  to  the  high  values  observed  by  Dr. 
Perkin  in  the  case  of  dilute  solutions,  drew  attention  to  recent  specu- 
lations concerning  the  occurrence  of  atomic  dissociation  in  solutions, 
and  asked,  might  not  the  high  values  be  explained  by  assuming  that 
hydrogen  chloride  underv/ent  dissociation  into  hydrogen  and  chlorine 
atoms  ? 
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Dr.  Armstrong  said  that  although  it  miji^ht  be  arpfued  from  the 
results  obtained  with  aqueous  solutions  that  atomic  dissociation 
attended  dilution,  the  fact  that  normal  values  were  obtained  when 
amvl  oxide  was  used  as  solvent  was  evidence  of  the  insufficiency  of 
snoh  an  explanation,  and  clearly  indicated  that  the  water  played  an 
stctive  part;  according  to  the  now  fashionable  dis.sociation  hypothesis, 
the  solvent  acted  merely  as  a  diluent,  as  one  gas  does  to  another, 
dilution  corresponding  to  reduction  of  pressure  ;  on  this  hypothesis, 
theieWe,  the  values  obtained  should  be  tlie  same  for  solutions  of 
equivalent  strength  in  either  solvent..  Dr.  Perkin's  results  appeared  to 
indicate  that  a  certain  proportion  of  the  water  molecules — those  which 
were  carried  round,  as  it  were,  by  the  hydrogen  chloride  molecules — 
iinderweut  what  might  be  termed  extra  rotation.  Dr.  Perkin  based 
his  conclusion  that  hydrates  would  afford  lower  and  not  higher  values 
on  the  results  which  he  had  obtained  in  the  case  of  compounds  such 
lis  the  hydrates  of  nitric  and  sulphuric  acids,  and  of  aldehyde  and  of 
chloral ;  but  these  were  all  hydrates  of  compounds  containing  polyad 
elements  :  the  behaviour  of  mixed  elements  might  well  be  peculiar. 
In  fact,  in  dist  ussing  the>e  questions  valency  must  be  taken  carefully 
into  consideration.  Dr.  Gladstone  had  suggested  that  observations 
should  be  made  at  various  temperatures  ;  such  observations  would 
undoubtedly  be  of  importance,  and  might  even  be  expected  to  afford 
a  final  settlement  in  favour  of  one  or  the  other  hypothesis.  If  the 
increased  rotation  be  conditioned  by  hydrates,  as  such  hydrates 
would  undergo  dissociation  on  heating,  the  values  would  diminish  as 
temperature  rose  ;  but  if  atomic  dissociation  took  place,  the  change 
would  be  in  the  contrary  direction,  although,  as  the  effect  of  tem- 
perature in  promoting  atomic  dissociation  is  often  not  very  marked 
until  a  somewhat  high  temperature  is  attained,  the  effect  of  moderate 
heating  would  not  necessarily  be  exhibited  by  an  increase  of  the  rota- 
tion. 

89.  "  Phosphoryl  Trifluoride."  By  T.  E.  Thoi-pe,  F.R.S.,  and  F. 
J.  Hambly. 

The  authors  find  that  phosphorus  oxyfluoi'ide.  POF3,  may  be  easily 
and  conveniently  made  by  heating  a  mixture  of  cryolite  and  phosphoric 
oxide,  and  collecting  the  products  at  the  mercurial  trough.  The 
interaction  appears  to  be  strictly  analogous  to  that  by  vphich  Kolbe 
and  Lautemann  obtained  phosphorus  oxyehloride  by  heating  phos- 
phoric anhydride  with  common  salt;  2P2O5  +  3XaCl  =  POCI3  -h 
SXaPOs  {Ann.  Chem.  Pharm.,  113,  240). 
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\^0.  "Acetjlatlon  of  Cellulose."     By  C.  F.  Cross  and  G.  T.  Bevan. 

Bj  heating  cotton  cellulose  with  acetic  anhydride  and  zinc  chloride 
(Frachimont,  Ber.,  12,  2059),  the  authors  have  obtained  a  product 
wliich,  judging  from  the  results  of  analysis  and  the  proportion  of 
acetic  acid  which,  it  yields  when  submitted  to  alkaline  hydrolysis, 
appears  to  be  a  peiitaceiyl  derivative  of  cellulose  ;  the  yield  was 
found  to  be  83  per  cent,  of  that  calculated  for  a  penfacetate,  and  the 
insoluble  product  of  hydrolysis  exhibited  the  behaviour  of  a  normal 
cellulose.  The  compound  is  very  stable,  being  reprecipitated 
unchanged  from  its  solution  in  a  mixture  of  nitric  and  sulphuric 
acids.  It  would  appear  therefore  that  all  the  oxygen  of  the  cellulose 
molecule  acts  as  hydroxylic  oxygen.  In  discussing  the  bearing  of 
these  results,  it  is  pointed  out  that  the  evidence  upou  which  substi- 
tution of  OH  in  the  cellulose  molecule  has  been  assumed  to  be  at  a 
maximum  with  the  triacetate  (Schutzenberger)  and  trinitrate,  is 
insufficient.  Franchimont's  repi-esentation  of  the  molecule  of  cellulose 
as  an  aggregate  of  "  glucose "  groups,  condensed  according  to  the 
equation  ^^(CsHijOe)  — (?i— 1)H20  (R.T.C.  2,  241),  is  based  upou  strong 
evidence,  but  att'oi"ds  no  suggestion  of  the  mode  iu  which  the  conden- 
sation takes  place.  The  extreme  inertness  of  cellulose,  as  evidenced 
by  the  fact  that  it  does  not  interact  with  acetic  anhydride  at  its  boiling 
point,  but  only  at  a  temperature  of  I8U°  ;  its  resistance  to  the  power- 
fully hydrolytic  action  of  acid  sulphites  at  high  temperatures  ; 
together  with  the  results  detailed  in  this  communication,  go  to  show 
that  it  is  probable  that  cellulose  represents  a  type  of  carbon  com- 
pound sui  generis. 

Discussion. 

Dr.  Armstroxg  remarked  that  present  ideas  as  to  the  constitution 
of  cellulose  are  mainly  an  extension  of  our  views  concerning  carbo- 
hydrates of  the  cane-sugar  and  dextrin-groups:  we  are  accustomed 
to  regard  these  latter  as  etheric-derivatives  of  the  glucoses,  and  to 
look  on  cellulose  as  a  compound  of  a  somewhat  similar  type  ;  but  its 
physical  properties,  its  behaviour  on  acetylation,  and  the  peculiar 
condition  under  which  alone  it  undergoes  hydrolysis  serve  to  indicate 
that  perhaps  it  is  a  compound  of  a  different  and  special  type,  as  the 
authors  of  the  paper  suggest  may  be  the  case.  In  seeking  to  formu- 
late the  constitution  of  cellulose,  the  possibility  that  it  may  even  be  a 
closed  chain  compound  should  not  be  entirely  overlooked,  the  oc(;ur- 
rence  of  compounds  such  as  inosite  and  quinic  acid — both  derivatives 
of  hexhydrobenzene — in  plants  being  not  without  significance  from  this 
point  of  view. 
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91.  "Action  of  light  on  moist  oxygen."     By  Arthur  Riuliardson. 

The  author  finrls  tliat  the  presence  of  liquid  water  very  much  facili- 
tates the  oxidation  of  many  substances  under  the  combined  influence  of 
sunlight  and  oxygen.  If,  however,  the  water  is  present  as  aqueous 
vapour,  the  decomposition  is  exceedingly  slow,  and  in  some  cases  is 
entirely  arrested. 

He  finds  that  peroxide  of  hydrogen  is  foi-med  when  water  contain- 
ing pure  ether  is  exposed  to  light  in  an  atmosphere  of  oxygen ;  on 
shaking  some  of  the  ether  with  a  solution  of  potassium  bichromate, 
the  ether  at  once  assumed  a  decided  blue  colour. 

From  an  extended  series  of  experiments  the  following  facts  have 
been  observed  : — (1.)  The  amount  of  hydrogen  dioxide  formed  depends 
on  the  pi'oportion  of  ether  to  water  present.  (2.)  No  dioxide  is 
formed  when  a  mixture  of  water  vapour,  ether  vapour  and  oxygen 
is  exposed  to  sunlight.  (8.)  No  dioxide  is  formed  when  water  and 
ether  are  exposed  in  an  atmosphere  of  carbon  dioxide.  (4.)  No 
iodine  is  liberated  from  potassium  iodide  by  a  mixture  of  water,  ether 
and  oxygen  from  which  light  has  been  excluded. 

On  exposing  pure  water,  acidified  with  pure  sulphuric  acid,  to  light, 
hydrogen  dioxide  was  found  in  the  solution  ;  this  was  estimated  by 
permanganate  of  potassium.  Water  exposed  to  rays  of  low  refrangi- 
bility  gave  no  hydrogen  dioxide. 

On  placing  water  which  contained  the  dioxide,  immediately  after 
exposure  to  light,  in  the  dark,  it  was  found,  after  some  time,  to  be 
free  from  dioxide ;  but  hydrogen  dioxide  was  formed  on  again 
exposing  the  solution  to  light ;  this  process  could  be  repeated  in- 
definitely. 

From  these  and  other  experiments  the  author  is  led  to  believe  that 
the  oxidation  of  substances  under  the  influence  of  light  involves  in 
many  cases  initially  an  oxidation  of  water  to  hydrogen  dioxide,  and 
that  the  oxidation  of  the  compound  is  the  result  of  a  secondary 
interaction  between  it  and  the  hydrogen  dioxide. 

DiSCDSSIOJf. 

Dk.  Armstrong  said  that  it  had  long  since  been  stated  that  per- 
oxide of  hydrogen  was  formed  when  ether  and  water  was  exposed  to 
atmospheric  oxidation ;  Mr.  Kingzett  had  brought  the  subject  under 
the  notice  of  the  Society  several  years  ago  (cf.  Ghem.  Soc.  Journ., 
Abstr.,  1877,  p.  183).  Dr.  Richardson  assumed  that  the  water  was 
directly  oxidised ;  Mr.  Kingzett  had  argued — and  in  the  case  of 
turpentine  had  adduced  weighty  experimental  evidence — that  the 
hydrogen  peroxide  was  a  secondary  product,  formed  by  the  action  of 
water  on  an  organic  peroxide.     It  was  impossible  to  say  from  Dr. 
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Ricliardson's  results  whicli  explanation  "was  the  correct  one ;  perhaps 
neither  was  wholly  correct,  as  it  was  not  impossible  that  the  conjoint 
influence  of  the  water  and  ether  was  an  essential  feature  of  the  inter- 
change with  oxygen.  Dr.  Richardson  had  added  ether  or  sulphuric 
acid  with  the  object  of  protecting  the  peroxide  from  decomposition ; 
surely  weak  solutions  of  hydrogen  peroxide  were  not  so  unstable  that 
proof  could  not  be  obtained  of  its  formation  if  it  really  were  pro- 
duced on  exposing  water  and  oxygen  to  light.  There  was  no 
satisfactory  evidence  that  it  was  formed  in  the  absence  of  a  third 
substance.  In  the  case  of  the  experiments  made  without  ether,  it 
was  just  possible  that  the  minute  amount  of  organic  matter  present 
in  the  water — perhaps  that  derived  from  stoppers — had  been  eflective 
in  promoting  peroxidation  ;  the  disappearance  of  the  peroxide  in  the 
dark  tended  to  favour  this  view. 

Professor  Thorpe  said  that  he  had  recently  had  occasion  to  satisfy 
himself  that  water  played  an  important  part  in  promoting  peroxida- 
tion. It  had  long  been  known  that  the  atmospheric  so-called  ozone 
reactions  were  at  least  principally  due  to  hydrogen  peroxide ;  findmg 
in  the  Admiralty  instructions  the  statement  that  the  air  of  the 
Hebrides  was  said  to  contain  more  ozone  than  any  air  in  the  world, 
he  had  during  a  recent  yachting  tour  there  exposed  Schonbein  paper 
at  various  distances  above  sea  level ;  he  had  always  found  that  after 
six  hours'  exposure  the  "  ozone "  manifestations  were  very  much 
stronger  5  or  6  feet  above  the  sea  than  some  distance  above  the  sea, 
at  the  mast-head  of  the  yacht. 

Professor  Ra^isay  drew  attention  to  the  fact  that  when  a  substance 
capable  of  destroying  hydrogen  dioxide  was  present,  the  peroxide 
might  be  formed  and  immediately  thereafter  destroyed.  Such  was 
probably  the  case  in  polluted  rivers ;  and  it  might  well  be  that  the 
continual  formation  and  decomposition  of  hydrogen  peroxide  was  the 
effective  cause  of  the  oxidation  of  organic  matters  in  waters.  Its 
formation  apparently  tended  tovvards  a  maximum,  which  in  presence 
of  matter  capable  of  decomposing  it  would  never  be  reached  (cf.  these 
Proceedings,  1886,  p.  225;. 

Mr.  Groves  remarked  that  weak  solutions  of  hj^drogen  peroxide 
were  by  no  means  unstable,  but  would  keep  for  months. 

Professor  Duxstan  asked  whether  Dr.  Richardson  had  proved  that 
the  oxidising  substance  was  hydrogen  peroxide.  He  had  made  a 
series  of  experiments  which  showed  that  it  was  not  formed  when  pure 
ether  was  used,  although  a  substance  was  produced  which  was  capable 
of  liberating  iodine. 

Dr.  Thorne,  referring  to  the  possible  effect  of  a  third  substance  in 
influencing  oxidation,  said  that  he  had  had  occasion  to  observe  that  in 
bleaching  coloured  fibres  a  solution  of  75  per  cent,  strength  of  hypo- 
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cliloi'ite  in  presence  of  oxygen  gave  the  same  results  as  one  of  100  per 
cent,  strength  used  alone. 

The  question  was  asked  whether  the  precaution  had  been  taken  in 
the  experiments  with  potassium  iodide  to  exclude  carbon  dioxide  from 
the  air. 

The  Pkesidext  said  that  in  experiments  which  he  and  Captain 
Abney  had  made  together  on  the  fading  of  water  colours,  the  action 
of  aqueous  vapour  had  been  most  strikingly  apparent ;  colours  were 
found  to  be  stable  on  exposure  to  liglit  in  dry  air  which  were  consider- 
ably affected  when  aqueous  vapour  was  present. 

Dr.  RioHARDSOX,  replying,  said  that  the  bichromate  test  indicated 
that  the  substance  formed  in  presence  of  ether  was  hydrogen  per- 
oxide. Using  pure  water,  he  had  obtained  traces  of  peroxide,  which, 
however,  coald  not  be  estimated.  In  some  cases  the  bottles  in  which 
the  exposure  to  light  was  effected  were  provided  with  glass  stoppers. 
He  thought  that  very  little  was  known  as  to  what  happens  when 
iodine  separates  from  potassium  iodide  :  the  solution  does  not  exhibit 
an  alkaline  reaction. 

92.  "  a/^-Dibenzoylstyrolene  and  the  constitution  of  Zinin's  lepiden 
derivatives."  By  Francis  R.  Japp,  F.R.S.,  and  Felix  Klingemann, 
Ph.D. 

In  a  preliminary  note  (Ber.,  21,  2933)  the  authors  showed  that  by 
the  action  of  iodhydric  acid  on  a|3-dibenzoyLstyrolene  (auhydraceto- 
phenonebenzil)  triphenylf urfuran  was  foi*med  : — 

CeH.C=CH  ^  CeH.C-CH  ^^^ 

CeH-CO  CO-CsH^  CsHs-C     C-C.Hs  ' 

o 

An  attempt  to  prepare  the  corresponding  dibenzoylstilbene, 

CeH-CO  CO-CfiH/ 

in  order  to  convert  it  by  the  action  of  iodhydiic  acid  into  tetraphenyl- 
furt'uran,  failed;  but  the  authors  pointed  out  (ilml.,  p.  2H34,  footnote) 
that  possibly  Zinin's  lepiden,  CasH.oO  (m.  p.  175°)  was  the  desired 
tetraphenylf  urfuran.  In  making  this  suggestion,  it  had  escaped  tlieir 
notice  that  a  similar  idea  had  been  put  forward  by  Dorn  as  early  as 
1870  {Annalen,  153,  358),  Dorn  calling  lepiden  "  oxyphenyltetrol," 
and  ascribing  to  it  the  formula 

GfiHs'C  =C-C6FT5 

CeHs'C — G"  Cells 
\/ 

0 
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Maijnaiiiiii  and  Angeli  (Ber.,  22,  853)  liave  since  found  that 
Ziuiu's  liydro-oxjlepiden  is  identical  with  KnoeYenagel's  bidesjl, 

C«H5-CH— CH-CeH^. 
CeHs-CO      CO-CeHs' 

and  bj  the  dehydrating-  action  of  chlorhydric  acid  they  have  con- 
verted bidesjl  into  tetraplienylfurfuran  identical  with  lepiden.  Tliey 
regard  Zinin's  oxjlepiden,  C-j^H-nOo,  as  having  the  formula  of  tbe 
before-mentioned  dibenzoylstilbene.  This  view  would  make  oxy- 
lepiden  a  strict  analogue  of  dibenzyolstyrolene  :  as  dibenzoylstilbene 
it  is  phenyldibenznylstyrolene. 

The  authors  have  been  engaged  for  some  time  in  studying  the 
interactions  of  dibenzoylstyroleue,  and  find,  in  suppoit  of  the  fore- 
going viesv,  that  there  is  an  almost  perfect  parallelism  in  behaviour 
between  it  and  oxylepiden.  The  various  compounds  obtained  by  them 
stand  to  the  corresponding  compounds  of  the  lepiden  series  in  the 
relation  of  triphenyl-derivatives  to  tetraphenyl-derivatives,  a  relation 
which  is  exhibited,  iu  the  first  place,  in  the  case  of  dibenzoylstyrolene 
and  oxylepiden  themselves.  It  is  necessary  to  point  out,  however, 
that,  of  the  three  "  oxylepidens  "  prepared  by  Zinin,  the  analogue  of 
dibenzoylstyrolene  is  "  acicular  oxylepiden  "  (m.  p.  2'20"). 

By  heating  "acicular  oxylepiden"  with  iodhydric  acid,  Berlin 
(Annalen,  153,  131)  converted  it  into  lepiden  (tetraplienylfurfuran). 
As  already  mentioned,  the  authors  have  shown  that  when  subjected 
to  the  same  treatment  dibenzoylstyrolene  yields  triphenylfurfuran. 

By  heatmg  "  acicular  oxylepiden  "'  Zinin  obtained  two  isomeric 
"  oxylepideus  :  "  as  chief  product  "  tabular  oxylepiden  "  (m.  p.  13o°), 
and  in  small  quantity  "  octahedral  oxylepiden  "  (m.  p.  232'').  In  like 
manner,  by  heating  dibenzoylstyrolene  the  authors  have  converted  it 
into  two  isomerides  :  a  compound  formed  in  large  quantity,  crystal- 
lising from  alcohol  in  long,  lustrous  needles,  melting  at  117 — ll8°, 
corresponding  with  "  tabular  oxylepiden  ;  "  and  a  compound  formed 
only  in  small  quantity,  crystallising  from  alcohol,  in  which  it  is  very 
sparingly  soluble,  in  slender,  while  needles,  melting  at  197 — 198", 
correspunding  with  "  octahedral  oxylepideii."  They  regard  the  com- 
pound melting  at  117 — 118*^  as  triphenylcrotolactone,  and  "  tabular 
oxylepiden  "  as  tetraphenylcrotolactone  : — 

(C6H5),C-CH  (C6H5),C-C-aH5 

CO  C-CeHs  CO  C-CeHs 

\/  \/ 

O  O 

Compound  melting  "  Tabular  oxylepiden." 

at  117—118°. 

On   oxidation  with  excess  of    chromic  anhydride,  triphenylcroto- 
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lactone  yields  benzophenone  and  benzoic  acid.  Zinin  does  not  appear 
to  have  oxidised  "taliular  oxyk'piden,"  but  lie  obtained  beiizophenuue 
from  isolepiden,  which  is  formed  from  "tabular  oxylepiden "  by 
distillation. 

Caustic  potash  in  alcoholic  solution  converts  triphenylcrotolactone 
into  a  salt  of  x-diphenyl-^-beiizoylpropionic  acid.  Zinin  has  shown 
that  "  tabular  oxylepiden  "  yields  oxylepidenic  acid,  CjaHooOa,  when 
similarly  treated.  The  following  formulae  express  the  authors'  views 
as  to  the  constitution  of  these  two  acids  : — 

(C6Ha)2C CH3  (CaH5).C CH-CeH^ 

COOH   CO-CeHs  COOH   CO-CsHs 

o-Diplienyl-j3-benzojlpropionic  Oxylepidenic  acid, 

acid  (m.  p.  182—183"). 

Diphenylbenzoylpropionic  acid  displays  the  behaviour  of  laevulic 
acid  and  other  7-ketouic  acids.  Thus  it  interacts  with  phenyl- 
hydrazine  with  elimination  of  two  mols.  of  water,  yielding  the  com- 
pound C38H.,2N20  (m.  p.  186°).  In  a  similar  manner,  hydj'oxylamine 
converts  it  into  the  compound  C2.HnN0.,  melting  at  150 — 162°. 
Nascent  hydrogen  reduces  it  to  a  7-hydroxy-acid,  which  is  very 
unstable,  and  when  liberated  from  its  salts,  speedily  parts  with  water, 
yielding  a  lactone  : — 

(C6H5)i.C CH2  _    (C6H5),C CH2  ,       u  Q 

COOH   CH(OH)-C6H5  CO  CH-C6H5 


O 

Triplienyl-7-hjdroxy butyric  acid.  Triphenylbutyrolictone 

(lu.  p.  153°). 

This  lactone  may  also  be  obtained  directly  from  triphenylcrotolactone 
by  boiling  it  with  iodhydric  acid. 

When  heated  above  its  melting  point,  diphenylbenzoylpropionic 
acid  is  reconverted  with  loss  of  water  into  triphenylcrotolactone,  a 
process  which  corresponds  with  the  formation  of  the  anhydrides  of 
laevulic  acid,  observed,  by  Wolff  {Aymalen,  229,  249).  Zinin  has 
shown  that  oxylepidenic  acid,  can  be  reconverted  by  the  dehydrating 
action  of  heat  into  "  tabular  oxylepiden." 

Zinin's  "  octahedral  oxylepiden  "  and  the  corresponding  compound 
melting  at  197 — 198°,  obtained  from  dibenzoylstyrolene,  are  difficult 
to  prepare  in  quantity,  and  have  not  yet  been  fully  examined  ;  but 
the  authors  incline  to  the  view  that  these  compounds  are  stereometric 
isomerides  of  "  acicular  oxylepiden ;  "  and  a/i-dibenzoylstyrolene 
respectively,  and  would  classify  them  as  follows  : — 


139 

Maleoid  form.  Fumaroid  form. 

"  Acicular  oxjlepiilen."  "  Octahedral  oxjlepiden." 

ayS-Dibenzoylstyrolene  Iso-a/^-dibenzoylstyi'olene 

(m.  p.  129").  (m.  p.  197—198°). 

By  distilling  oxylepiden  Zinin  obtained  from  it  a  compound  wliich 
he  called  isolepiden,  assigning  to  it  the  formula  CjsHjuO,  whilst  from 
the  mother-liquoi's  from  this  substance  he  obtained  by  the  action  of 
potash  an  acid  of  the  formula  CogHajOs,  to  which  he  gave  the  name 
isoxylepidenic  acid.  The  authors,  therefore,  following  this  analogy, 
distilled  dibenzoylstyrolene,  expecting  to  obtain  from  it  isomerides  of 
triphenylfuifuran  and  diphenylbenzoylpropionic  acid  respectively,  bat 
found  that  dibenzoylstyrolene  was  converted,  with  evolution  of  carbon 
m.onoxide,  into  a  compound  of  the  formula  CoiHisO  =  C22Hifi0.i  —  CO, 
•which  formed  lustrous,  yellow  crystals  melting  at  92 — 93°;  whilst 
by  the  action  of  potash  on  the  mother-liquors  from  this  compound 
only  ordinary  diphenylbenzoylpropionic  acid  was  obtained.  As 
these  results  were  in  contradiction  to  the  strict  analogy  elsewhere 
observable  in  the  two  sets  of  compounds,  they  repeated  Zinin's  ex- 
periment on  the  distillation  of  oxylepiden  and  found  that  the  so-called 
isolepiden  is  formed,  not  by  a  process  of  deoxidation,  as  represented 
by  Zinin,  but  with  elimination  of  carbon  monoxide  :  C28H2n02  = 
C2-H20O  +  CO,  and  is  therefore  not  an  isomeride  of  lepiden  at  all. 
The  formulge  of  the  various  hydi'o-"isolepidens "  and  oxy-''iso- 
lepidens  "  described  by  Zinin  must  also,  therefore,  be  correspondingly 
modified. 

From  the  mother-liquors  from  the  compound  C2-H20O  the  authors 
have  obtained  the  so-called  "  isoxylepidenic  acid,"  which  proves, 
however,  to  be  not  isomeric,  as  stated  by  Zinin,  but  identical  with 
oxylepidenic  acid.  The  "  acicular  oxylepiden  "  is  converted,  during 
the  heating,  into  "tabular  oxylepiden,"  the  greater  part  of  which 
parts  with  carbonic  oxide,  forming  "  isolepiden,"  but  a  small  portion 
distils  unchanged  and  is  hydrolysed  in  the  subsequent  treatment  with 
alkali,  yielding  oxylepidenic  acid.  The  analogy  is,  therefore,  pre- 
served also  in  this  case. 

The  remaining  interactions  of  dibenzoylstyrolene  described  in  this 
note  have  not  yet  been  studied  in  the  lepiden  series. 

By  acting  on  dibenzoylstyrolene  with  ammonia  the  authors  obtained 
(Be/-.,  21,  2936)  two  compounds  of  the  formula  C22tlnNO  :  one  melt- 
ing at  180°,  formed  by  mixing  a  warm  solution  of  dibenzoylstyrolene 
with  alcoholic  ammonia;  the  second,  melting  at  221°,  formed  from 
the  first  by  long  boiling  of  its  solutions,  or  by  heating  it  alone.  They 
now  find  that  the  various  primary  paraSinoid  amines  yield  similar 
Compounds.     As  yet  only  the  compound  formed   with  methylamine 
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has  boon  more  fully  invostic^ated.  Tin's  cnnipTiiml,  wliich  has  the 
foniiuhi  C.,II|„(CH,)NO  and.  melts  at  1;]8 — l.'5'J",  and  tlie  amruonia 
compound  C2.HnN0,  rneltin<i;  at  221°,  can  also  be  very  readily  ob- 
tained by  the  action  of  methylamine  and  ammonia  i-espectively  on 
triphenylcrotolactone.  The  ammonia  compound  stands  to  the 
methylamine  compound  in  the  relation  expressed  by  the  following 
foruiuliB— 

(aH,).C-CH  (C«H,),C-CH 

00  C-CcH5  CO  C-CoHs. 

NH  N-CHs 

Adopting  a  nomenclature  based  on  that  emplnycil  b}^  Tafel  (Ber.,  22, 
1861),  these  compounds  would  be  c&WedS-diplienyJ-b-phenTjlpifrrholone 
and  l-i7iefhyl-ii'dipheny1.-5-p]in7.y1piirrholn7ip ;  "  pyrrholone  "  being 
equivalent  to  "  ketopyrrholine,"  using  "pyrrholine  "  in  the  generally 
accepted  sense  of  "  dihydropyri'hole."  The  latter  compound  may  be 
obtained  from  triphenylcrotolactone  and  methylamine  in  two  stages  : 
in  the  iirst,  the  methylamide  of  diphenylhenzoylpi'opionic  acid  is 
formed  ;  this,  on  heating,  parts  with  water,  yielding  the  compound 
C,,Hi6(CH:,)N0— 

(CeHO.C CH,  _  (aH,).C-CH  ^  jjQ 

CO-NH-CHs  CO-CsHs  CO  C-CsHj 

N-CHs 

On  reduction  vrith  sodium  and  boiling  amyl  alcohol,  these  pyr- 
rholones  yield  the  corresponding  dihydro-compouuds  ov 2^y>">'huUdones 
■ — derivatives  of  tetrahydropyrrhole — 

(C6H5).C-C  H,  (CeH,),C-CH2 

CO  CH-CfiHj  CO  CH-CsHs 

\/  \/ 

NH  N-CHj 

3-Diplienvl-5-phenvl-  l-TVretliTl-3-diphenvl-5-phenvl- 

pjrrholiclone  (m.  p.  201°).  pTrrliolidoue  (m.  p.  lo3o°). 

The  pyrrholones  in  question  also  yield  characteristic  oxidation  pro- 
ducts and  bromine-derivatives,  which  are  still  under  investigation,  as 
are  also  some  remarkable  cases  of  isomerism  wliich  the  authors  have 
discovered  among  the  compounds  formed  by  the  action  of  alkylamiuts 
on  dibenzoylstyroleue. 

By  the  action  of  phenylhydrazine  on  dibenzoylstyroleue,  Japp  and 
Huntly  obtained  (Trans.,  18S8.  184)  a  compound  of  the  formula 
C-isH-j.Xo.  The  authors  regard  this  as  most  probably  an  anilidutri- 
phenylpyrrhole,  of  the  constitution 
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II     II 

\/ 

N-NH-CeHs 

(c/.  also  Knorr,  Annalen,  236,  295).  From  the  products  of  the  same 
reaction  thej  have  isolated  two  further  compounds  :  a  substance 
C28H22N.;0  melting-  at  173 — 174°,  which  is  apparently  a  monohvdra- 
zone  of  dibeiizojlstyrolene  ;  and.  a  second  compound,  C^iHiBNe,  melt- 
ing at  206°,  formed  by  the  action  of  the  phenylhydraziue  with 
elimination  of  a  benzoyl-group  from  dibenzoylstyrolene  ;  this  appears 
to  be  a  triphenijlpi/razole,  isomeric  with  Knorr  and  Lanbmann's 
1-  3-  5-triphenylpyrazole. 

With  hydroxylaraine  hydrochloride,  dibenzoylstyrolene  yields  a 
compound  CisHu^SrO,  melting-  at  73 — 75°.  Like  the  foregoing- 
phenylhydrazine-dei'ivative,  with  which  it  corresponds,  it  is  formed, 
with  elimination  of  a  benzoyl-g'roup. 


93.  "  Ethylic  aa,-diacety]adipate."     By  W.  H.  Perkin,  jun.,  Ph.D. 

Ethylene  bromide  and  ethylic  sodacetoacetate  interact  readily  when 
heated  together  in  alcoholic  solution,  forming  ethylic  acetyltri- 
methylenecarboxylate  and  ethylic  aai-diacetyladipate, 

H2C  ^^  ,    ^^  ^,    CH/CH-Ac-CO^Et 

I  ^C-Ac-COoEt      I 
H.C^  CH,-CH-Ac-CO.,Et 

These  two  substances  may  be  readily  separated  by  distillation  in 
steam,  the  former  passing  over  with  the  steam ;  the  diacetyladipate 
may  be  extracted  from  the  residue  by  ether,  and  is  best  purified  by 
conversion  into  the  crystalline  diimido-compound,  which  is  then 
hydrolysed  by  chlorhydric  acid.  Ethylic  diacetyladipate  is  a  thick, 
colourless  oil,  which  gives  with  ferric  chloride  a  fine  violet  coloration. 
On  the  addition  of  sodium  ethylate  to  an  ethereal  solution,  a  yellowLsh- 
white  precipitate  of  its  disodium-derivative  is  produced,  which  is 
readily  reconverted  by  acids  into  ethylic  diacetyladijjate. 
-r.,   ,.      ,..    .,   ,.         ,    ..  CH.,-CH-C(NH)CH3-C02Et 

Ethjhc  cUimidodiacetyladipate,  qjj.^.cjj.c/;P^-jjn(ijj  .QO,Et'  ^^P^' 
ratf  s  from  the  solution  of  the  ethereal  salt  in  alcoholic  ammonia  in 
beautiful  colourless  plates,  which  melt  at  170°.  It  readily  dissolves 
in  cold  dilute  acids,  but  on  warming,  decomposition  into  ethylic  di- 
acetyladipate and  ammonia  readily  takes  place.  The  corresponding 
ethylic  dipheui/lhydrazinediaceti/ladipate  is  formed  when  ethylic  di- 
acetyladipate is  warmed  with  excess  of  pheuylhydrazine.  It  crystal- 
lises fiom  alcohol  in  light  yellow  plates,  which  when  heated  above 
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their    melting    point    (145")    are    converted    into    hin-phenylmethyl- 

/\  /\ 

inethylenepyrazolone,  N     CO  CO      N 

CH3— C  — CH— CHj— CHj— CH— C— CHs 

This  substance  crystallises  from  acetic  acid  in  small  prismatic 
needles,  which  do  not  melt  at  250°.  It  is  difficultly  soluble  in  most 
of  the  ordinaiy  solvents,  but  readily  soluble  in  acids  and  alkalis. 

When    subjected   to    distillation   under   reduced   pressure    ethylic 

diacetyladipate  yields   a  yellowish  oily   distillate,   which  appears  to 

consist  for   the  most    part  of  three  substances,    all    of   which    boil 

approximately  at  the  same  temperature  (210 — 225^  under  170  mm.), 

CH.-CH^-COoEt  ,    ,.  ,,    ,j.,     ., 

\iz.,  ethylic  acetyladipate,   \        r^rr/-*   \nn-t?^'^    ethylic    methyldihydro- 
Cxl2*Uxl(Ac)UUoiiit 

CHo CH,        ^     ,   ,. 

pentenemethylketonecarhoxijlate,  COaEt-CH^  .  I  ^      ,  and  ethylic 

,.      ,       ,        r.r.     CH, CH-CO.Et 

methyldihydropentenedicarboxylale,  CH2<  ^.^-k  ^^tt 

U(LU2rjt).U"Uid3 

If  the  ci'ude  product  of  distillation  be  shaken  with  dilute  aqueous 
potash,  the  ethylic  acetyladipate  dissolves,  forming  an  acid  ethereal 
salt,  which,  on  distillation,  is  decomposed  into  carbon  dioxide  and 
ethylic  w-acetylvalerianate,  a  colourless  oil  boiling  at  200 — 205° 
(l.'')0  mm.)  cu-Acetovalerianic  acid,  which  is  readily  obtained  from 
the  ethereal  salt  by  hydrolysis,  forms  a  crystalline  mass  which  melts 
at  40—42",  and  distils  at  250—253°  (280  mm.)  with  shght  decom- 
position. 

The  residual  oily  product  of  distillation  of  ethylic  diacetyladipate, 
which  is  insoluble  in  potassium  hydrate,  yields  on  hydrolysis  two  prin- 
cipal products.  One  of  these  is  a  neutral  substance,  CgHijO,  which 
boils  constantly  at  191°  and  smells  strongly  of  camphor.  From  its 
reactions  this  substance  appears  to  be  methyldihydropentenemethyl- 

CHo-CH-CO-CHs      ^ 
ketone,   CHo^  r\  n-cr  •     I*  combines  readily  with  hydroxyl- 

amine,  forming  a  beautifully  crystalline  hydi'oxime,  CgHisNO,  which 
melts  at  86"  ;  when  heated  to  100°  with  Beckmann's  reagent  (acetic 
acid,  acetic  anhydride  and  hydrogen  chloride)  this  compound  is  con- 
verted into  an  isomei'ic  oily  substance  of  pronounced  basic  properties, 
which  boils  at  164 — 165°  and  readily  dissolves  in  water  forming  a 
strongly  alkaline  solution.  The  platinochloride  (C8Hi3]S'0)H2PtCl6, 
crystallises  from  water  in  magnificent  red  prisms. 

The  second  product  of  hydrolysis,  metliyldihydropentenedicar- 
boxylic  acid,  crystallises  from  water  in  colourless  plates  which  melt 
at  188°. 
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Concentrated  sulphuric  acid  converts  ethylic  diacetyladipate  into  a 
substance  of  the  formula  CioHi^Oi,  which  appears  to  be  ethylic  methyl- 
dihydropeutene. 

94.  "  (1-2)  Methylethylpentamethylene."  By  T.  Rhymer  Marshall, 
D.Sc,  and  W.  H.  Perkin,  jun.,  Ph.D. 

Ethylic  aasi-diacetyladipate  when  carefully  hydrolysed  by  alcoholic 
potash  yields  a-w-diacetylbutane,  CHs-CO-CHo-CH.-CHo-CH.-CO-CHs. 
This  substance  is  a  white,  crystalline  solid,  which  melts  at  43—44^  : 
it  is  converted  by  dehydrating  agents,  or  by  boiling  with  alcoholic 
potash,  into  the  methyldehydropentenemethylketone  described  in  the 
previous  abstract. 

CH  'PIT 

Methylpentamethylenemethylcarbinol,     iH^  CH-CH(0H)-CH3'    ^' 

\/ 
CH-CHa 

obtained  by  reducing  methyldihydropentenemethylketone  with  sodium 

in  moist  ethereal  solution.'    It  forms  a  colourless  oil  boiling  at  181°, 

smelling  strongly  of  menthol. 

The  acetate,  C8H15OC2H3O,  is  readily  prepared  by  boiling  the  alcohol 
with  acetic  anhydride.  It  boils  at  133 — 135°  (90  mm.),  has  a  smell 
resembling  that  of  the  acetate  of  the  higher  alcohols  of  the  fatty 
series,  and  is  very  readily  hydrolysed  by  potash. 

The  iodide,  CgHisI,  is  a  colourless  oil,  boiling  at  155 — 160^  (90  mm.), 
which  has  an  odour  resembling  that  of  amyliodide. 

PIT  'PTT 

Methylethylpentamethylene,  Att' ATT'/-.tT  ^tt  '  ^s  produced  when  the 
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iodide  is  heated  with  iodhydric  acid  and  amorphous  phosphorus  in 
sealed  tubes  at  230 — 240°  for  eight  hours.  It  is  a  limpid  liquid  boil- 
ing at  124"  and  smelhng  very  like  light  petroleum.  By  the  reduction 
of  methyldihydropentenemethylketone  with  sodium  in  moist  ether,  a 
considerable  quantity  of  a  secondary  product,  CieHaoOo,  is  formed, 
which  is  a  very  thick  oil  boiling  at  250 — 255''  (50  mm.).  If  sodium 
amalgam  be  used  as  a  reducing  agent,  two  substances  of  complicated 
composition  are  formed,  i.e.,  CieHajO  (b.  p.  220°,  25  mm.  pressure)  and 
C16H24O.  (b.  p.  250—260°,  25  mm.  pressure). 

95.  "Action  of  dehydrating  agents  on  a-w-diacetylpentane.  For- 
mation of  methylethylhexamethylene."  By  F.  Stanley  Kipping, 
Ph.D.,  D.Sc,  and  W.  H.  Perkin,  jun.,  Ph.D. 

a-w-Diacetylpentane,  under  the  influence  of  dehydrating  agents, 
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loses  one  molecule  of  water  and  is  converted  into  a  compound  of  the 
formula  CgHuO  ;  although  the  constitution  of  this  substance  has  not 
yet  been  proved  beyond  doubt,  its  formation  and  its  properties  seem 
to  show  that  it  lias  the  constitution  of  an  orthomethyltetrahydro- 
benzene  methylketone  (orthomethyacetyltetrahydrobenzene), 

CHKgH:'.CH>C-COMe. 

This  compound  is  best  prepared  by  dissolving  diacetylpentane  in  con- 
centrated sulphuric  acid.  It  is  a  colourless,  mobile  oil,  boiling  at 
"205 — 206°  and  smelling  strongly  of  peppermint ;  it  is  insoluble  in 
water  but  is  miscible  with  alcohol,  ether,  &c.,  in  all  proportions.  It 
is  not  decomposed  when  heated  with  water  at  150°  or  when  treated 
with  80  per  cent,  sulphuric  acid  at  the  ordinary  temperature ;  it  does 
not  combine  with  mercuric  chloride. 

The  hydro.rime,  CeHsMe'CMeiNOH,  prepared  by  treating  the  ketone 
with  hydroxylamine  chlorhydride  and  excess  of  potash  in  alcoholic 
solution,  is  a  thick,  slightly  yellow  oil,  sparingly  soluble  in  hot  water, 
readily  in  potash  and  concentrated  hydrochloric  acid.  The  liydrazone, 
CsHsMe-CMei'N'aPh,  obtained  by  heating  the  ketone  at  100°  with 
phenlhydrazine,  is  a  thick,  yellow  oil,  which  decomposes  gradually 
on  exposure  to  the  air. 

Orthomethylhexamethylenemethylcarbinol, 

CH2<^g-'^™^>CH-CHMe-0H, 

obtained  by  reducing  methyltetrahydrobenzenemethylketone  with 
sodium  in  moist  ethereal  solution,  is  a  colourless  oil,  which  boils  at 
195 — 200°,  and  has  a  smell  very  like  that  of  menthol.  It  is  insoluble 
in  water,  but  is  miscible  with  ruost  of  the  ordinary  solvents  in  all 
proportions,  and  it  dissolves  in  concentrated  hydriodic  acid  with 
evolution  of  heat. 

The  acetate,  CeHioMe-CHMe-OAc,  prepared  hy  boiling  the  alcohol 
with  acetic  anliydride,  is  a  colourless  liquid  boiling  at  204 — 210°. 

The  iodide,  CeHuiMe'CHIMe,  is  a  heavy  colourless  liquid  boiling  at 
178 — 180°  (110  mm.)  and  possessing  a  smell  exactly  like  that  of 
amyl  iodide. 

Orthomethyltetrahydrobenzenemethylcarbinol, 

CH..<gg;;^^^f>C-CHMe-OH,        . 

is  formed  in  small  quantities  in  the  preparation  of  orthomethylhexa- 
methylenemethylcarbiuol  when  the  quantity  of  sodium  employed  is 
insufficient  for  complete  reduction.  It  is  a  colourless  liquid  boiling 
at  141—143"  (50  mm.). 
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Ortliometliyletliylhcxamethyleue,  CeHioMeEt,  is  obtained  when 
metliylhexamethylene  methyl  carbinol  is  heated  at  230 — 240^  for  four 
hours  with  a  large  excess  of  hydriodic  acid  of  sp.  gr.  1'96  and  a  little 
amorphous  phosphorus.  It  is  a  colourless  mobile  liquid,  with  a  smell 
closely  resembling  that  of  light  petroleum,  and  boils  at  150 — 152°. 

The  compound  CisHoeO  is  obtained  in  the  preparation  of  diacetyl- 
pentane  and  is  formed  by  the  condensation  of  two  molecules  of  the 
diketone  with  elimination  of  three  molecules  of  water ;  it  is  a  very 
thick  yellowish  oil  boiling  at  265 — 275''  (35  mm). 

A  condensation  compound,  CisHgoOo,  is  formed  in  the  reduction  of 
methyltetrahydrobenzenemethylketone ;  it  is  a  thick,  yellowish  oil, 
boiling  at  255—265°  (50  mm.). 

96.  "Action  of  reducing  agents  on  a-w-Diacetylpentane.  Formation 
of  Dimethylheptamethylene."  By  F.  Stanley  Kipping,  Ph.D.,  D.Sc, 
and  W.  H.  Perkin,  jun.,  Ph.D. 

When  a-tt,--diacetylpentane  is  treated  with  excess  of  sodium  in  moist 
ethei-eal  solution,  it  is  chiefly  converted  into  orthodihydroxydimethyl- 
heptamethylene, 

CHo-CHo-CMe-OH 
C  FT  ^^  '   I 

'^CHo-CH-CMe-OH' 

The  same  compound  is  formed  when  the  diketone  is  reduced  with 
sodium  and  alcohol  at  80 — 100".  It  is  a  thick,  colourless  liquid, 
with  a  sharp,  bitter  taste,  and  a  peculiar  aromatic  smell,  rather  like 
that  of  menthol.  It  boils  at  201—202°  (180  mm.),  is  volatile  with 
steam  and  distils,  seemingly  without  decomposition,  at  the  ordinary 
temperature  when  heated  in  small  quantities.  It  is  sparingly  soluble 
in  cold  water,  but  separates  from  the  solution  on  warming  or  on 
adding  sodium  cai^bonate.  It  does  not  combine  with  sodium  hydrogen 
sulphite  nor  with  hydroxjdamine  in  alkaline  solution.  The  sodium- 
derivative,  C7HioMe2(OII)'0]S'a,  seems  to  crystallise  with  1^  mols. 
HjO,  and  is  readily  decomposed  by  water  or  when  gently  heated. 

Orthodibromodimethylheptamethylene,  CTHioBraMco,  is  obtained 
when  the  dihydroxy-compound  is  treated  with  excess  of  phosphoric 
bromide  in  chloroform  solution.  It  is  a  yellowish  mobile  liquid,  with 
an  unpleasant,  very  irritating  smell,  and  gradually  decomposes  on 
exposure  to  the  air. 

The  iodide,  CTHioIMe^'OH,  can  be  prepared  by  boiling  dihydroxy- 
diraethylheptamethyleue  Avith  hydriodic  acid  of  sp.  gr.  1'96.  It  is  a 
colourless  oil,  insoluble  in  water. 

The  diacetyl-derivative,  C-Hi,il\Ie2(0Ac)o,  prepared  by  boiling 
dihydroxydimethylhcptamethylene  with  acetic  anhydride,  is  a  colour- 
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less  mobile  liquid,  boiling  at  100 — 202°  (G5  mm.) ;  it  is  readily 
bydrolysed  by  potash. 

Orthodimethylheptamethylene,  CiHijMej,  is  obtained,  together 
with  considerable  quantities  of  a  condensation  product,  when 
dihydi'oxydimethylheptamethylene  is  heated  at  230 — 250°  for 
eight  hours  with  a  large  excess  of  hydriodic  acid  of  sp.  gr.  1"96,  and 
a  little  amorphous  phosphorous.  It  is  a  colourless,  mobile  oil.  boil.s 
at  160 — 152°,  and  has  a  smell  not  to  be  distinguished  from  that  of 
light  petroleum. 

A  compound,  C)sHs403,  is  formed  in  small  quantities  in  the  prepa- 
ration of  dihydroxydimethylheptamethylene ;  it  is  a  very  thick, 
yellowish  oil,  boiling  at  300—310°  (200  mm.). 


07.  "  Oxyamidosulphonates  and  their  conversion  into  Hypo- 
nitrites."  By  Edward  Direi's,  M.D.,  F.R.S.,  and  Tamemasa 
Haga,  F.C.S. 

The  oxyamidosulphonates  are  the  sulphazidatcs  of  Fremy,  which 
Claus  and  Raschig  have  shown  to  be  monosulphonic-derivatives  of 
hydroxylamine.  A  modification  of  Fremy 's  method  of  preparing  the 
acids  has  been  devised  by  the  authors,  dependent  on  their  discovery 
of  the  existence  of  a  neutral  soluble  barium  salt  in  addition  to  that  of 
the  basic  salt.  They  find  that  the  sodium  salt  can  only  be  prepared 
as  a  colourless,  very  viscid  liquid,  which  does  not  solidify  in  the 
desiccator.  The  potassium  salt  is  crystalline,  but  is  not  anhydrous 
as  stated  by  Claus. 

The  main  interest  of  this  paper  lies  in  the  behaviour  of  oxyamido- 
sulphonates with  strong  alkalis,  and  with  copper  hydroxide.  On  treat- 
ment with  alkali,  instead  of  yielding  sulphate  and  hydroxylamine,  as 
asserted  by  Claus  and  Raschig:  HO-NH-SOaK  +  KOH  =  HOXH^ 
+  K2SO4,  and  as  it  is  admitted  they  do  Avheu  hydrolysed  by  an  acid, 
the  authors  find  that  they  are  converted  exclusively  into  sulphite 
and  hyponitrite,  thus  2HO-XH-S03K  +  4K0H  =  (KOX),  +  2X3803 
+  4OH2 ;  this  interaction  affords  much  the  most  fruitful  process  known 
for  converting  nitrite  into  hyponitrite. 

The  reducing  action  of  the  sulphazidatcs  was  known  even  to  Fremy, 
and  has  since  been  referred  to  the  supposed  conversion  of  the  salts 
into  hydroxylamine  and  sulphate,  the  hydroxylamine  being  supposed 
then  to  act  on  the  copper  hydroxide  in  the  well-known  way.  The 
authors  find  in  opposition  to  this  belief  that  much  sulphite  as; 
well  as  sulphate  is  formed,  and  that  the  cupric  oxide  reduced  is  only 
half  that  calculated  on  the  above  supposition.  They  would  write  the 
equation  2HO-XH-S03K  +  2CuO  +  2K0H  =  K,S03  +  K.SO^  + 
Cu,0  +  XoO  +  3H,0,  and  hold  that  it  is  the  undisplaced  hyc,r- 
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of  ammonia  only  which  in  the  salt  acts  directly  as  the   reducing 
agent. 

.  "The  Alloys  of  Lead,   Tin,  Zinc  and  Cadmium."       By  A.  P. 
Laurie. 

In  extension  of  his  previous  observations  {Trans.,  1888,  p.  88)  the 
author  has  made  voltaic  cells  with  the  various  alloys  and  has  thus 
compared  their  behaviour  with  that  of  the  single  metal  by  means  of 
an  electrometer.  He  concludes  that  the  metals  now  examined  do  not 
combine  together,  thus  confirming  Matthiessen's  conclusions. 
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At  the  next  meeting,  on  Thursday,  November  21st,  the  following 
paper  will  be  read  :  — 

"  The  law  of  the  freezing  points  of  solutions."     By  S.  LT.  Picker- 
ing, M.A. 


HAEEIS0>'  AND  SONS,  PRINTEHS  IN  OEDINABT  TO  HER  MAJESTY,  ST.  MAETIN's  LANE. 


Issued  28/11/1889. 


ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  73.  Session  1889-90. 
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Chair. 

Certij&cates  were  read  for  the  first  time  in  favour  of  Messrs.  James 
Munro  Taylor  Anderson,  Edgar  House,  Combs,  Suffolk ;  George 
Frederick  Brindley,  Aluminium  Company,  Oldbury,  near  Birming- 
ham; Philip  Howard  Davis,  106,  Talcott  Road,  S.W. ;  Alexander 
Charles  Farquharson,  13,  Stonebyres  Terrace,  Partick,  Glasgow; 
.P.  J.  Hartog,  6,  Greville  Road,  London,  N.W. ;  Robert  Law,  70, 
Maxwell  Road,  Pollokshields,  Glasgow ;  Hugh  Marshall,  1,  Lome 
Terrace,  Edinburgh ;  Francis  Herbert  Mason,  Outalpa,  Harlesden, 
N.W.;  Edgar  Philip  Penman,  B.Sc,  32,  Oakington  Road,  Elgin 
Avenue,  "W. ;  Edward  Russell,  75,  Kelvin  Road,  Highbury  Park,  N. ; 
Henry  Heron  Smith,  Wilton  House,  Vicarage  Park,  Plumstead, 
S.E. ;  John  Wade,  129,  High  Road,  Lee,  S.E. 

The  following  papers  were  read  : — 

99.  "  The  law  of  the  freezing  points  of  Solutions."  By  S.  U. 
Pickering. 

Although  the  influence  which  a  substance  exerts  in  lowering  the 
freezing  point  of  a  solvent,  when  used  with  caution,  may  give  valu- 
able evidence  as  to  its  molecular  weight  in  the  quasi-gaseous  condition, 
it  is  impossible  to  accept  Raoult's  statement  of  the  observed  facts  as  a 
general  law  of  freezing  points.  The  so-called  constant  exhibits  a 
variation  of  some  20  or  30  per  cent,  in  the  case  of  different  substances 
(not  counting  those  cases  where  the  values  are  admittedly  abnormal), 
and  may  also  vary  to  the  same,  or  to  a  greater,  extent,  when  different 
proportions  of  the  same  substance  and  solvent  are  taken,  even  when 
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we  confine  our  attention  to  cases  where  the  proportion  is  that  of  not 
more  than  1  mol.  to  100  mols.  of  the  solvent.  Still  less  can  we,  on 
the  strength  of  the  supposed  constancy  of  the  value,  draw  any  con- 
clusions from  it  respecting  the  nature  of  solutions. 

The  author  believes  that  he  has  found  the  law  which  regulates  the 
freezing  point  of  a  solution  of  any  strength.  He  attributes  the  lowering 
produced  by  the  dissolved  substance  to  three  distinct  causes,  which 
he  classities  as  (1)  mechanical,  (2)  physical,  and  (3)  chemical. 

In  the  first  place  lie  points  out  that  if  a  weak  solution  (taking 
water  as  a  concrete  instance  of  a  solvent)  consists,  as  he  maintains 
it  does,  of  a  hydrate,  the  water  which  crystallises  out  on  cooling  is 
derived  from  the  hydrate  itself :  which  is  thermally  possible,  since 
the  heat  of  solidification  of  the  water  is  far  in  excess  of  the  heat  of 
formation  of  the  hydrate.  Hence  the  whole  hydrate  does  not  act  as 
the  "foreign  molecule,"  but  only  that  part  of  it  which  is  not  water, 
e.g.,  H2SO4 ;  and  hence,  also,  the  molecular  weight  obtained  by  Raoult's 
method  is  that  of  the  HoSOi  and  not  that  of  the  hydrate.  But, 
although  the  decomposition  of  a  complex  hydrate  into  the  next  lower 
one  and  solid  water  is  an  exothermic  change,  such  would  not  be  the 
case  with  all  the  lower  hydrates,  and,  in  fact,  the  limit  of  possible  de- 
composition is  fixed  very  clearly  at  the  hydrate  containing  S'oHoO. 
In  the  same  way  the  limits  of  the  two  branches  of  each  of  the  curves 
representing  the  crvstallisation  of  H2S04'4H20  and  HoSOi'HoO,  and 
that  of  the  one  branch  of  the  H0SO4  curve,  can  be  established  from 
thermochemical  considerations,  and  all  these  limits  agree  veiy  well 
with  the  nature  of  the  curves  obtained  experimentally. 

(1.)  Mechanical  Lowering. — Considering  the  foreign  molecules  to  be 
uniformly  distributed  throughout  the  solvent,  and  considering,  also, 
for  the  sake  of  simplicity,  that  the  molecules  are  stationary,  the 
author  argues  that  the  solvent  molecules  will  be  entirely  isolated  from 
each  other,  and,  therefore,  will  be  prevented  from  combining  to  form 
the  aggregates  of  which  a  solid  is  constituted,  when  there  are  300 
foreign  molecules  to  every  100  molecules  of  the  solvent.  This  value 
obtains  only  if  we  consider  the  molecules  on  a  superficies,  but  the 
author  argues  on  experimental  as  well  as  general  grounds  that  crys- 
tallisation is  entirely  a  surface  action.  The  temperature  below  which 
a  liquid  will  not  solidify  is  —160°,  according  to  Person  (see  Trans., 
1889,  32)  :  hence  300  foreign  molecules  to  the  100  will  lower  the 
freezing  point  of  water  160°,  and  one  molecule  will  lower  it  by 
(160  -^  300  =)  0'53°,  a  constant  closely  approximating  to  that  (0"63°) 
found  by  Raoult  for  various  solvents  freezing  at  about  the  same 
temperature  as  water.  In  the  case  of  water,  Raoult's  work  shows 
that  the  active  molecule  is  not  HjO  but  SHjO  ;  the  mechanical  con- 
stant will,  therefore,  be  ('57  x  o  =)  1'6°. 
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(2.)  Physical  Lowering. — If  water  be  superfused  to  t°  below  its 
normal  freezing  point,  and,  then  be  made  to  Crystallise,  the  heat 
evolved  in  its  solidification  diminishes  regularly  with  the  value  for  t° 
from  1430  cal.  per  H.,0  at  0°  to  mZ  at  —160°;  if  P  be  —79°,  or  any 
lower  temperature,  the  whole  of  the  water  will  solidify,  whereas  for 

smaller  values  of  /,  the  amount  solidifying  is  given  by  --,  and  the 

heat  evoWed  in  this  partial  solidification  will  always  be  exactly  suffi- 
cient to  liaise  the  resulting  mixture  of  ice  and  water  from  t°  to  0°.  If, 
however,  we  take  a  hydrate,  say,  H2SO4I3H2O,  the  freezing  point  (water 
crystallising  out)  of  which  is  —34°,  the  total  water  available  for 
crystallisation  is  only  7-5H20,  for  no  amount  of  cold  would  suffice  to 
decompose  the  residual  hydrate  HsSOiS'SHoO  ;  the  amount  of  water 
which  would  crystallise  would,  therefore,  be  ff  of  V-SHjO,  or 
3-2124H20,  and  the  heat  evolved  in  its  crystallisation  is  easily  cal- 
culated, being  3615  cal.  Aftei-  the  crystallisation  a  mixture  of 
3-2124H.,0  as  ice,  (7-5-3-2124)H,0  as  water  and  H2S045-5HoO 
would  remain,  the  total  heat  capacity  of  which  is  223-5,  and  this 
mixture  would  be  raised  16-17°  by  the  3615  cal.  evolved,  instead  of 
34°  as  would  have  been  the  case  had  there  been  nothing  bat  the 
water  present.  The  freezing  point,  therefore,  will  have  been  lowered 
(34°-1617°  =)  17-83°  from  this  "physical"  cause. 

(3.)  Chemical  Lowering. — A  definite  hydrate  such  as  H2SO4I3H2O 
can  only  give  up  its  water  by  decomposing  into  the  next  lower 
hydrate,  HoSOiOHoO  in  the  instance  taken :  the  heat  absorbed  in 
this  change  is  given  by  the  heat  of  dissolution  curve  (863  cal.),  and 
will  lower  the  temperature  of  a  mixture  with  a  heat  capacity  of  223-5 
cal.  by  3-5°. 

The  sum  of  these  three  lowerings  gives  — 33-64°  as  the  freezing 
point,  whereas  —340°  is  the  value  obtained.  The  former  is  more 
strictly  a  calculated  verification  of  the  observed  value  than  a  cal- 
culated value ;  but  it  is  in  calculating  the  physical  lowering  only 
that  the  observed  value  is  taken  to  start  with,  and  the  author  finds 
that  if  a  wrong  value  betaken  for  the  freezing  point  the  "calculated" 
value  does  not  agree  with  it,  and  that  by  a  series  of  approxima- 
tions wc  might  ultimately  obtain  the  true  value  starting  with  any 
temperature  in  the  fir-st  instance.  The  following  instances  may  be 
quoted : — 


Hydrate. 

Per 

cent.  F2SO. 

i.     F.  p.  found. 

F. 

p.  calculated. 

H.SOiU^OHsO. 

.  .  . 

4-02 

-1-59 

-1-39 

„       60   „   ., 

.  .  . 

8-59 

-3-80 

-3-44 

J5                  -^        )1       •    • 

18-49 

-11-83 

-11-52 

„        13   „    . 

29-53 

-:-54-00 

-33-64 

9 

»5               -^     ;>      • 

37-70 

-72-63 

-72-77 
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After  the  hydrate  with  loHoO,  the  active  water-molecule  becomes 
simplified,  attaining  the  formula  H2O  before  the  hydrate  with  9H2O 
is  reached.  A  similar  simplification  has  been  observed  at  about  the 
same  molecular  composition  in  the  case  of  mixtures  of  alcohol  and 
water.  Instead  of  calculating  the  freezing  point,  we  may  take  the 
observed  freezing  point  and  calculate  the  heat  evolved  in  the  chemical 
action,  and,  hence,  the  composition  of  the  next  lower  hydrate  formed 
in  the  reaction.  The  values  given  by  the  last  three  of  the  above- 
mentioned  freezing  points  are — 

Position  of  next  hydrate     Found,  29"o  p.  c.  Calc,  81  1  p.  c. 

■>■>  j>  V      4y'o    ,,  ,,     4y  o    ,, 

In  the  other  two  cases  the  chemical  lowering  is  so  small  in  com- 
parison with  the  errors  inherent  in  the  calculations,  that  the  calcu- 
lated position  of  the  next  hydrate  is  valueless. 

If  no  definite  hydrates  existed  in  solution,  the  chemical  lowering 
would  be  absent  ;  its  absence  woald  always  increase  the  discrepancy 
between  the  observed  and  calculated  values,  and  in  the  last  three 
cases  would  destroy  all  semblance  of  agreement,  the  differences 
amounting  to  from  1'6°  to  103°. 

In  the  case  of  very  weak  solutions  (0"36  and  0"3~  per  cent.),  the 
actual  error  between  the  observed  and  calculated  values  is  less  than 
001°,  but  this  is  a  relatively  large  quantity,  and  is  probably  due  to 
errors  in  the  experimental  method  adopted.  A  very  striking  con- 
firmation of  the  composition  of  the  hydrates  at  these  points  may, 
however,  be  obtained  by  comparing  the  figures  representing  the 
found  and.  calculated  values.  Very  definite  proof  is  thus  obtained 
that  the  author  was  wrong  in  supposing  the  existence  of  a  hydrate 
with  olOHoO  (I'O  per  cent.),  but  right  as  to  the  others. 

The  correctness  of  the  calculated  values  aifords  proof  not  only  of 
the  position  of  the  next  hydrate,  but  also  of  there  being  a  hydi-ate  of 
the  composition  of  the  solution  at  which  the  f .  p.  is  taken.  Points 
intermediate  between  definite  hydrates  may  be  correctly  calculated 
on  the  supposition  that  the  liquid  consists  of  a  mixture  of  next  higher 
and  next  lower  hydrate ;  whereas,  if  the  calculation  be  based  on  the 
wrong  supposition  that  the  liquid  consists  of  one  definite  hydrate, 
wrong  values  are  obtained  ;  thus  : — 

HjSOJGH.-O  =  25-4  p.  c. :  the  'f.  p.  found  was  -23-0°;  that  cal- 
culated for  a  mixture  of  H2S0424H,0  and  H0SO4I3H0O  is 
—  22-36°;  that  calculated  for  a  definite  hydrate  is  —20' 75°. 

Very  strong  evidence  of  the  existence  of  certain  definite  hydrates 
may  be  deduced  from  the   limit  assigned  on  tbermocbemieal  grounds 
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(HoSOiO-oHoO)  to  the  decomposition  of  the  hydrates.  Th^^s,  taking 
the  f.  p.  of  the  solution  H,S0il3H,0,  we  get  —34°  as  the  found 
value,  and  —33-64  as  the  value  calculated  with  the  above-mentioned 
limit ;  whereas,  if  the  limit  be  taken  to  be  the  next  hydrate  above  or 
below  that  with  S'SH^O,  namely,  those  with  9  and  4H2O,  we  get 
—41-51  and  — SO'IS  as  the  calculated  values  respectively:  and,  more 
important  still,  if  we  take  that  limit  which  would  hold  good  on  the 
physical  theory  of  there  being  no  definite  hydrates  in  solution,  which 
limit  would  be  at  about  H.-,S047H,0,  we  get  —37-11°  instead  of  —34° 
as  the  calculated  value. 

The  results  obtained  in  calculating  the  lowering  of  the  freezing 
point  of  sulphuric  acid  by  the  addition  of  water  do  not,  from  several 
causes,  agree  so  well  with  the  observed  values  as  in  the  case  of  the 
water  curve ;  but  the  differences  are  not  great,  and,  though  they 
prevent  the  correct  calculation  of  the  composition  of  the  hydrates 
present,  they  are  not  sufficient  to  prevent  our  drawing  from  them 
further  important  confirmation  of  the  general  truth  of  the  author's 
theory,  and  of  concluding  that  the  active  molecules  are,  in  this  case, 
HoSOi  and  H2O  respectively.      The  results  mentioned  are  the  follow- 


36H,S04H.,0,  99-49  p.  c. 

F.  p.  found, 

-3-05° 

F.  p.  calc. 

-1-89 

12          „          98-49     „ 

))         -1 

-8-85 

)7                     51 

-7-38 

6          „          97-03     „ 

,, 

-18-60 

))                     )> 

-16-97 

3         „          94-23     „ 

J)                  u 

-41-60 

55                     55 

-38-61 

these  numbers  representing  degrees  below  the  f.  p.  of  the  pure  acid 
(10-35°  C). 

In  the  case  of  the  crystallisation  of  the  nionohydrate,  the  active 
molecule  of  sulphuric  acid  appears  to  be  12H2SOi  throughout ;  while 
on  the  other  branch  of  the  curve  where  the  f.  p.  is  lowered  by  the 
addition  of  water,  the  "  mechanical  lowering"  appears  to  be  absent. 
This  is  probably  due  to  the  active  molecule  of  water  being  very  com- 
plex ;  if  it  were  12  times  as  big  as  it  is  "when  it  is  the  crystallising 
substance  (i.e.,  the  same  proportion  which  obtains  in  the  case  of  the 
sulphuric  acid  molecules),  it  would  be  36H2O,  and  the  lowering  thereby 
produced  would  be  practically  negligible.  The  magnitude  of  the 
active  molecules  of  the  "  foreign  substance  "  in  this  case  is  probably 
due  to  the  fact  that  the  crystallising  substance  actually  contains  some 
of  each  of  them,  and  therefore  exerts  less  influence  on  them  than 
would  otherwise  be  the  case.  The  fact  that  we  have  to  determine 
the  magnitude  of  the  mechanical  constant  in  the  first  instance  from, 
the  curve  does  not  detract  much  from  the  value  of  the  deductions  as 
to  the  calculated  values  ;    for  one  point  is  sufficient  to  give  us  the 
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val-ae  of    the    constant,   and    wc   can  tliun    apply    it   in  an   indefinite 
number  of  other  points.     The-  instances  o-iveii  are — 


Next  hydrate. 

Hydrate. 

1     P.  c. 

F.p: 
found. 

F.  p.  cal- 
culated. 

! 

Found. 

Calculated. 

p.  c. 

p.  c. 

H.,SO,H.,0,  tH.,SO^ . . 

.       86-40 

-2-2 

-2-36 

89-10 

88-46 

i          .:           .. 

.j     89-10 

-9-8 

-10-14 

94-23 

93-65 

2      .,       .  . 

•:     94-23 

(-60-7) 

-63-19 

— 

— 

„        i  H.:0  . .  . 

.'     82-36 

-2-10 

-2-13 

78-41 

78-45 

h     

.       78  -41 

- 15  -41 

-i5-or> 

73-14 

72-78 

Of  the  20  hydrates  which  the  author  has  already  announced  as 
existing  in  the  case  of  sulphuric  acid,  one  has  been  definitely  dis- 
proved by  the  present  calculations ;  in  the  case  of  three  others  the 
evidence  is  insufficient  to  be  termed  proof ;  while  proof  of  the  most 
definite  description  is  obtained  in  the  case  of  the  remaining.  The 
hydrate  H2S044B[,,0  is  included,  since  the  mere  existence  of  the 
curve  representing  its  crystallisation  is  am]de  proof  of  its  existence, 
though  there  are  no  data  existing  in  this  case  at  present  on  which 
to  found  any  calculations  of  the  fieezing  points. 


Discussiox. 

Professor  R.a.msav  said  that  it  was  impossible  without  careful  study 
to  offer  any  valuable  criticism  on  so  comprehensive  a  paper,  opening 
up  such  new  points  of  view.  He  drew  attention  to  the  fact  that  the 
supporters  of  Van't  Hoff's  theory  of  the  existence  of  a  substance 
dissolved  in  a  liquid  in  a  molecular  state  comparable  with  that  of  a 
gas  by  no  means  shut  their  eyes  to  the  possibility,  and  in  many  cases 
the  probability,  of  the  existence  of  comnlex  molecules,  either  of  the 
solvent  itself,  or  of  compounds  of  the  solvents  with  the  dissolved 
substance.  He  also  questioned  the  correctness  of  Person's  data  on 
which  it  was  assumed  that  the  "  solid-liquid  critical  point  "  was  —160°, 
inasmuch  as  it  is  founded  on  insufficient  data  regarding  the  specific 
heats  of  solids  and  liquids  at  low  temperatures.  With  reference  to  the 
sudden  change  in  the  molecular  complexity  of  the  water-molecule, 
assumed  by  Mr.  Pickering  to  occur  between  the  hydrate  with  ISHoO 
and  that  with  9H2O,  he  suggested  that  a  gradual  disruption  of  the 
complex  water-molecule  Avould  be  more  likely,  and  stated  that  from 
experiments  of  his  own  it  appeared  more  probable  that  the  water- 
molecule  consists  of  4H>0.       The  existence  of  complex  molecules  of 
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salphuric  acid  he  regarded  as  supported  by  the  fact  of  there  being 
double  sulphates  of  such  formulfe  as  NaH7(S04)4. 

Mr.  Pickering,  in  reply,  said  that  it  was  quite  true  that  Person's 
"  absolute  zero  "  of  — 160°  was  more  or  less  hypothetical.  But  it 
was  founded  on  considerations  precisely  analogous  to  those  on  which 
the  "  absolute  zero  "  for  gases,  —273°,  was  founded  ;  and,  just  as 
the  latter,  though  hypothetical  also,  yields  correct  results  in  all 
cases  where  true  gases  are  concerned,  so  the  fonner  yields  correct 
results  in  the  case  of  liquids.  He  pointed  out  that  the  change  of  the 
acting  water-molecule  from  3HoO  to  H.O  was  not  sudden,  but  was 
spread  over  a  range  8  per  cent,  in  the  strength  of  the  solutions. 
There  were  no  signs  of  the  change  beginning  before  the  solutions 
attained  the  composition  H2S0413H20.  Finally,  although,  according 
to  Raoult's  work,  the  active  molecule  of  water  in  this  and  in  the 
majority  of  cases  appeared  to  be  SHoO,  there  were  other  instances  in 
which  it  attained  the  magnitude  4H2O. 


100.  "The  constituents  of  Flax."  By  C.  F.  Cross  and  E.  J. 
Bevan. 

The  authors  describe  the  results  of  their  examination  of  the  cuti- 
cular  constituents  of  the  fibre,  the  only  investigation  of  which  hitherto 
published  is  that  of  F.  Hodges  {Proc.  R.  Irish  Acad.,  1881,  3,  460). 
On  exhaustion  with  boiling  alcohol,  the  fibre  loses  3 — 4  per  cent,  of 
its  weight ;  as  the  solution  cools  it  deposits  a  greenish-white  resin, 
which  on  hydrolysis  with  alcoholic  soda  yields  a  wax  alcohol, 
identified  as  ceryl  alcohol.  In  addition  to  the  alcohol  an  oily,  ketone- 
like  substance  was  obtained.  The  residue  appeared  to  be  unresolved  : 
on  submitting  it  to  drastic  treatment  with  alkalis,  two  fatty  acids 
were  obtained,  one  of  which,  from  its  equivalent  and  melting  point, 
appears  to  be  cerotic  acid.  A  considerable  residue  of  unresolved 
products  remained. 

The  green  filtrate  from  the  resin- wax  yielded  on  distillation  a  green, 
oily  residue.  From  this  a  further  quantity  (10  per  cent.)  of  ceryl 
alcohol  was  isolated,  and  a  much  larger  proportion  of  the  oily  ketone 
(15  per  cent)  ;  the  residue  being  a  complex  of  ill-defined,  inert  com- 
pounds, yielding  "ketones"  on  hydrolysis.  These  "  ketones  "  have 
the  characteristic  odour  of  raw  flax  and  flax  goods,  and  from  their 
property  of  emulsifying  with  water,  no  doubt  exercise  an  important 
influence  on  the  wet  processes  of  fine  spinning  of  flax. 

The  pectic  group  of  constituents  associated  with  ttie  cellulose  in  the 
fibre  proper  was  found  to  yield  macic  acid  on  oxidation  with  nitric 
acid  (d  =  1-15). 
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The  isolation  of  a  pure  cellulose  from  flax  is  a  difficult  operation. 
The  presence  of  unremoved  cuticular  constituents  accounts  for  the 
statements  of  Godeffroy,  that  flax  cellulose  reduces  silver  nitrate 
\v  hen  boiled  -\\4th  a  neutral  solution  of  the  salt,  pure  flax  cellulose 
resembling  cotton  cellulose  in  resisting  the  action  of  this  agent. 
Flax  cellulose  oxidised  Avith  permanganate  in  alkaline  solution  yields, 
in  addition  to  oxycellulose  and  oxalic  acid,  acid  bodies,  from  which 
furfural  is  obtained  by  acid  hydrolysis. 


101.  "  Acetylcarbinol  (Acetol),  CHj-CO-CH.-OH."  (Preliminary 
notice.)     By  W.  H.  Perkin,  Jan.,  and  J.  Bishop  Tingle,  Ph.D. 

This  important  substance,  the  first  member  of  the  series  of  ketone 
alcohols,  has  never  been  isolated,  although  its  dilute  aqueous  solution 
has  repeatedly  been  obtained.  The  authors  have  succeeded  in  pre- 
paring it  in  an  anhydrous  condition  by  the  following  method: — 
25  grams  of  monochloi-acetone  is  slowly  added  from  a  dropping 
funnel  to  200  c.c.  of  water  containing  an  excess  of  freshly  precipitated 
barium  carbonate  in  suspension,  the  whole  being  vigorously  boiled 
during  the  operation.  As  soon  as  the  monochloracetone  has  dissolved, 
and  the  evolution  of  carbon  dioxide  has  practically  ceased,  the 
liquid  is  filtered,  and  the  resulting,  almost  colourless  solution  is  dis- 
tilled. The  distillate  is  now  treated  with  chloracetone  and  barium 
carbonate  and  again  distilled,  the  operation  being  repeated  until 
150  grams  of  chloracetone  have  been  treated.  The  resulting  mode- 
rately concentrated  solution  of  acetylcarbinol  is  saturated  with  potas- 
sium carbonate,  and  extracted  at  least  50  times  with  pure  ether.  The 
ethereal  solution  is  thoroughly  dried  by  means  of  ignited  potassium 
carbonate,  and  is  then  slowly  evaporated ;  a  colourless  oil  remains, 
the  greater  part  of  which  passed  over  on  distillation  between  140° 
and  150°.  On  refractioning,  a  considerable  quantity  was  obtained 
boiling  at  14.5 — 150°,  Avhich  gave  on  analysis  numbers  agreeing  with 
the  formula  CHs'CO-CH/OH,  viz.,  C  =  48-73  and  H  =  8-33,  instead 
of  C  =  48-G5  and  H  =  8-11. 

Two  vapour-density  determinations  by  Hofmann's  method  in 
xylene  vapour  gave  d  =  35  and  34,  instead  of  37. 

Acetylcarbinol  is  a  colourless  oil,  possessing  a  faint  and  peculiar 
odour,  and  a  sweet  but  burning  taste.  It  is  miscible  with  water,  and 
very  readily  reduces  Fehling's  solution  in  the  cold. 

When  heated  with  excess  of  phenylhydrazine,  it  is  converted  into 

its  osazone,  i      ."  ,      which  melts  at   145°.       This    sub- 

CH.JsHoCeHj 

stance   has    already  been    prepared    by    Laubmann    (AnnaJen,    243, 
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p.  24)4),  and  is  identical  with  tlie  compound  obtained  by  Peclimann 
{Ber.,  20,  2543)  from  methylglyoxal  and  nitrosoacetone. 
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December  5th,  1889.     Dr.  W.  J.  Russell,  F.R.S.,  President,  in  tlie 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Frederick  Graham  Ansell,  Wickwar,  Gloucester;  Sydney  Hoare 
ColHfls,  19,  Riverdale  Road,  Stoke  Newington,  N. ;  John  B.  Coppock, 
126,  Walton  Street,  Brompton,  S.W. ;  Thomas  Southall  Dymond, 
37,  Hart  Street,  Bloomsbury ;  Cuthbert  Chapman  Gibbes,  3,  Wyburn 
Villas,  Surbiton  ;  James  Grant,  Belmont  Place,  Chadderton,  Oldham  ; 
Joseph  H.  Hey  wood,  23,  Holland  Street,  Rochdale;  James  Guthrie 
Mactaggart,  Eskbank,  Eltham,  S.E. ;  James  Sibun,  2,  Lax  Terrace, 
Norton,  Stockton-on-Tees ;  Henry  Wood  Smith,  B.Sc,  Belmont, 
Higher  Broughton,  Manchester ;  John  Stokes,  Sarum  House,  Park 
Gate,  Rotherham,  Yorks  ;  James  Walker,  8,  Windsor  Terrace, 
Dundee  ;  Sydney  Russell  Wells,  14,  Girdlers  Road,  West  Kensington. 

The  following  were  duly  elected  Fellows  of  the  Society  : — Messrs. 
Fi'ank  Thornton  Addyman,  Charles  Frederic  Baker,  B.Sc,  John 
Burgess,  William  Frederic  Butcher,  Frank  Hill  Perry  Coste,  David 
Brown  Dott,  Thomas  William  Dukes,  Robert  Stephen  Edwards,  B.A., 
James  Kerr  Erskine,  John  Simpson  Ford,  John  Foggie,  Harold 
Gripper,  H.  B.  Helbing,  Robert  Edward  Hughes,  Eric  Henry  Jack- 
son, James  Robert  Kaye,  Henry  Richard  Kenwood,  Frederick 
Thomas  Knott,  L.  Napier  Ledingham,  G.  B.  Mason,  James  Braik 
Mason,  Thomas  Mercer,  Joseph  Alfred  Nettleton,  Wallace  Christopher 
Nickels,  J.  T.  Norman,  James  Gordon  Parker,  Alfred  Edridge  Pike, 
William  Ping,  Frederick  Quincke,  Ph.D.,  Sydney  Steel,  Sidney 
Augustus  Sworn,  John  Bishop  Tingle,  Willis  G.  Tucker,  M.D., 
Daniel  Walker,  B.Sc,  William  Whitehouse,  Matthew  Whittam, 
Basil  P.  Wigan,  John  Wiltshire,  John  Wilkie. 
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The  following  papers  were  read  : — 

102.  "  Compounds  of  phenanthraquinone  with  metallic  salts."  By 
Francis  R.  Japp,  F.R.S.,  and  Alfred  E.  Turner. 

The  authors  have  obtained  several  double  compounds  of  phen- 
anthraquinone with  metallic  salts,  viz.,  CuH(,0/ZnCl2,  which  forms 
dark  reddish-brown  needles,  not  melting  even  above  300° ; 
(CijHsO.)2HgCl>,  crystallising  in  red,  obliquely  truncated  prisms, 
melting  at  222 — 223°  ;  and  (CuHg02)oHgCy2,  which  also  forms  red 
crystals,  melting  like  the  foregoing,  at  222 — 22.3'.  Oxysalts  do  not 
unite  with  phenanthraquinone. 

They  have  prepared  a  similar  compound  (not  analysed)  from  mercuric 
chloride  and  /5-naphthaquinone  ;  but  could  not  obtain  double  com- 
pounds fi'om  benzoquinoue,  a:-naphthaquinone,  anthraquinone,  diacetyl 
and  benzil.  It  would  therefore  appear  that  compounds  of  this  class 
are  derivable  only  from  orthoquinones,  and  not  from  paraquinones, 
or  open-chain  a-diketones. 

The  intense  colour  of  the  double  compounds  in  question  indicates 
that  in  them  the  quinone  preserves  its  distinctive  character.  In  this 
respect  tbey  differ  from  the  colourless  compounds  of  the  £)rtho- 
quinones  with  hydrogen  sodium  sulphite,  the  formation  of  which 
involves  a  reduction,  and  which  are  to  be  regarded  as  quinol- 
derivatives. 

DiSCCSSION. 

Dr.  Armstroxi;  remarked  that  the  preparation  and  study  of  com- 
pounds such  as  the  author's  described  was  of  importance  in  eluci- 
dating the  nature  of  molecular  compounds,  and  as  affording  valuable 
material  for  the  discussion  of  the  problem  of  valency.  It  was  highly 
i-emarkable  that  the  compounds  were  so  much  more  intensely  coloured 
than  phenanthraquinone.  Were  theii*  solutions  equally  coloured,  and 
did  the  colour  vary  much  with  the  concentration ;  would  it  not  be 
possible  by  observation  of  the  colour  of  solutions  of  varying  strength 
to  determine  to  what  extent  the  compounds  existed  in  solution,  and 
at  the  same  time  to  apply  to  them  the  Raoult  freezing  point  method  ? 

Dr.  Japp,  in  reply,  said  that  the  intense  colour  of  the  compound  was 
at  once  apparent  on  mixing  hot  solutions  of  zinc  chloride  and  of 
phenanthraquinone  in  glacial  acetic  acid,  but,  the  compound  imme- 
diately began  to  separate  out ;  it  was  so  sparingly  soluble  that  it 
would  not  be  possible  to  determine  the  molecular  weight  by  Raoult's 
method.  In  preparing  the  mercury  compounds  acetone  was  used  as 
solvent ;  like  the  zinc  compound  they  were  decomposed  by  water  and 
also  by  acetic  acid. 

3Ir.  GHAP>f  AN  said  that  on  mixina:  solutions  of  dextrose  and  of  nickel 
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oxide  in  ammonia,  a  dark  green  liquid  was  obtained  of  the  colour  of 
the  compound,  which  subsequently  crystallised  out. 

103.  "Action  of  aldehydes  and  ammonia  on  a-diketones."  By  G. 
H.  Wadsworth,  Associate  of  the  Normal  School  of  Science. 

The  author  has  studied  the  action  of  various  aldehydes  and 
ammonia  on  diacetyl,  and  has  obtained  the  following  glyoxalines : — 

With  benzaldehyde :  phenyldimethylglyoxaline,  CuHioNo ;  slender 
needles,  melting  at  230—234". 

With  salic^'laldehy de :  o-hydroccyphenijldimethylglyoxaline, CnHisNoO ; 
satiny  needles,  melting  at  218°. 

With  cinnamic  aldehyde  :  ciiitiamenyldimethylglyoxaline,  CisHuNo ; 
warty  crystals,  melting  at  201 — 202'''. 

In  addition,  cinnamenyldiphenyleneoxazole,  C23H15NO,  has  been  pre- 
jjared  by  the  action  of  cinnamic  aldehyde  and  ammonia  on  phenanthra- 
quinone  ;  slender  yellow  needles,  melting  at  171 — 172°. 

104.  "  Phenylhexamethylene  derivatives."  By  F.  Stanley  Kipping, 
Ph.D.,  D.Sc,  and  W.  H.  Perkin,  jun.,  Ph.D. 

The  authors  find  that  on   boiling  phenyldehydrohexonecarboxylie 
CeH5-C  =  C-COOH 

acid,      0<:^  >CH2,  with  water  it  j-ields  benzoylbutyl  alco- 

CH,-CH, 
hoi,  GeHs-CO-CHo-CHo-CHa-CHo-OH,  and  carbon  dioxide.  This  alcohol 
crystallises  from  water  in  large,  flat  plates  which  melt  at  40 — 41°  : 
although  stable  under  ordinary  conditions,  when  placed  over  sul- 
phuric acid,  the  crystals  rapidly  disappear  and  are  converted  into 
o\\j  drops  of  phenyldehydrohexone. 

The  hydruxime,  CeH5-G(N-OH)-GH2-CH,-CH,.GHj-OH,  is  readily 
(obtained  by  the  interaction  of  benzoylbutyl  alcohol,  hydi*oxylamine 
hydrochloride  and  excess  of  potash  in  alcoholic  solution.  It  crystal- 
lises from  benzene  in  colourless,  microscopic  plates  which  melt  at 
56—57°. 

Phenylpentylene  glycol,  G6H5-CH(OH)-GH2-CH2-CH2-CH2-OH,  pre- 
pared by  the  action  of  an  excess  of  sodium  amalgam  on  a  dilute 
alcoholic  solution  of  benzoylbutyl  alcohol,  crystallises  from  benzene  in 
colourless,  concentrically  grouped  needles  which  melt  at  54° ;  it  is 
readily  soluble  in  ether,  alcohol,  benzene  and  hot  water,  but  onlv 
sparingly  in  light  petroleum. 

Phe7itjlpentylene  dibromide,  C6H5-CHBr-GH2-CH2-CH3-CH2Br,  is  best 
prepared  by  dissolving  the  glycol  in  chloroform  and  gradually 
adding  a  slight  excess  of  phosphorus  pentabromide ;  it  is  a  slightly 
brownish-coloured,    disagreeably-smelling   oil  Avhich  is   insoluble  in 
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■water.     It  is  readily  noted   upon   by  ethylic  sodiomalonate,  forminja: 

CH2'CH3'CH'C6Hs 
ethylic  phenylhexamethylenedicarboxylate,  ^^^  .CH.-C(CO,Et)o  '    ^ 

heatino-  the  oily  aeid  obtained   from  this  ethereal  salt  at  180 — 200°, 

,.         .J  CHa'CHo'CH'CeHj 
phenylhexamethylene  monocarhoxyhe,  and,  i  .CH-COOH'  ^^  ^^^^' 

duced.  This  acid  is  best  purified  by  conversion  first  into  the 
barium  salt  and  then  into  the  crystalline  ammonium  salt.  It  crystal- 
lises from   licht  petroleum    in    short,   thick    prisms  which    melt   at 

10-4 105°  ;  it  is   readily   soluble   in   ether,  alcohol,  chloroform  and 

acetone,  only  moderately  easily  in  cold  light  peti'oleum,  difficultly 
soluble  in  water. 

On  boilino-  an  alcoholic  solution  of  phenylpentylene  dibromide  and 
ethylic  sodacetoacetate  the  tv.'o  substances  readily  interact,  yielding 
ethylic  acetylphenylhexamethylenecarboxylate, 

CH,-CH,-CH-CcH3 

CH,-CH,-C(CO-CH3>COOCoH5 
On   hydrolysis    this  ethereal    salt  yields  phenylhexamethylenecarb- 
oxylic  acid(m.  p.  104 — 105),  identical  with  the  acid  described  above, 

,    „  CHa-CH.-CH-CeHs 

and    pheyiylhexamethyleiiemethylketone,      i  Att  r>«r^  nxr  *       -'■^^^ 

L/Ji2'Lxl2'Lxl*UU*U±l3 

substance  crystallises  in  colourless  needles,  melting  at  78 — 79°, 
and  di.stils  at  about  187 — 190  under  40  mm.  pressure  without  decom- 
position ;  the  hydroxime  produced  by  ti'eating  it  with  hydroxylaniine 
and  excess  of  potash  in  alcoholic  solution  is  a  thick,  colourless  oil, 
which  could  not  be  obtained  in  a  crystalline  condition. 

105.  "  Diphenylfurfuran."  By  W.  H.  Perkin,  juu.,  Ph.D.,  and 
AiTg.  Schloesser,  Ph.D.,  M.Sc. 

T,,,    ,.    ,.,  1         •     ,      CeH-CO-CH-CO.Et     .     , 

Ethylic  dibenzoylsuccinate,   p,  -„-  p.^.  Att  nn  j-  •    ^^   ^^^^^  prepai'cd 

by  treating  an  ethereal  solution  of  ethylic  benzoylacetate  with 
the  calculated  quantity  of  sodium  (1  atomic  proportion)  in  the  form 
of  fine  wire  and  then  adding  a  slight  excess  of  iodine.  It  is  con- 
verted by  concentrated  sulphuric  acid  into  etlivlic  diphenylfurfuran. 

CfiHj-C^CCOoEt 
dicarboxylat€,     0<        |  ;    on  hydrolysis,  it  yields  the  dicarb- 

C6H.,-C=C-C0oEt 
oxylic  acid. 

C6H5-C=CH 
Diphenylfurfuranmonocarboxylic  acid,       0<        |  ,    is    ob- 

C6H-C=C-C00H 
tained,   together    with    diphenylfurfuran,    on    heating    the    dicarb- 
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oxylic  acid  at  about  2r>0^.  It  crystallises  from  benzene  in  short, 
colourless  needles  which  melt  at  about  214°.  It  does  not  yield  a 
hydroxime  when  treated  with  hydro xylamine,  neither  is  it  affected  by 
boiling  with  acetic  anhydride. 

Diphen;/Ifurfuranmonocarbo.vijlic   acid    tetrabromide,    CnHioBr^Os,    is 
produced  when  the   finely-divided  acid  is   exposed  to  the  vapour  of 
bromine  as  a  hai'd,  crystalline  mass,  almost  insoluble  in  solvents. 
C6Ha-C=CH 

Diphenylfurfwau,       0<^         |     ,   crystallises  from   light  petroleum 
CfiH-C^CH 
in  pearly  plates  which  melt  at  81°  and  distil  at  a  high  temperature 
almost  without  decomposition.     It  is  very  readily  soluble  in  benzene 
and  alcohol,  but  sparingly  soluble  in  cold,  light  petroleum. 

Dipliemjlfurfuran  tetrabromide,  CieHjoBriO.  This  compound  is 
readily  produced  when  diphenylfurfuran  is  exposed  for  some  hours 
to  the  action  of  bromine-vapour.  The  resulting  dark-coloured  mass 
becomes  almost  colourless  when  placed  over  caustic  potash ;  when 
purified  by  recrystallisation  from  benzene,  it  forms  beautiful  satiny 
plates  melting  at  190°. 

Oktohijdrodiphenijlfurfaran,  CieHooO,  is  produced  when  a  boiling 
alcoholic  solution  of  diphenylfurfuran  is  ti-eated  with  an  excess 
of  sodium.  It  is  a  slightly  yellowish-coloured  oil  which  boils  at 
150 — 155°  under  llOmm.  pressure. 


ADDITIONS  TO  LIBRARr. 

I.  Donations. 


Georg    Agricola's    Mineralogische    Schriften,    iibersetzt    vou    E. 
Lehmann.     Vier  Bande.     Freyberg  1806-12. 

From  Hy.  Bassett,  Esq. 

A  General  System  of  Chemical  Eaiowledge,  and  its  Application  to 

the  Phenomena  of  Nature  and  Art,  by  A.  F.  Fourcroy;  translated 

from  the  original  French  by  W.  Nicholson.     Ten  vols.    London  1804. 

From  Hy.  Bassett,  Esq. 
Elementary  Lectures  on  Chemistry  and  Natural  History,  by  A.  F. 
Fourcroy  ;  translated  by  T.  Elliott.      Two  vols.     Edinburgh  1785. 

From  Hy.  Bassett,  Esq. 
Aus  Justus  Liebig's  und  Friedrich  Wohler's  Briefwechsel  in  den 
Jahren  1829 — 73;  unterMitwirkung  von  Emile  Wohler,  herausgegeben 
von  A.  W.  Hofmann.     Zwei  Bande.     Braunschweig  1888. 

From  Sir  H.  E.  Roscoe,  F.R.S. 


164 

II.  By  Purchase. 

The  Chemistry  of  Photography,  by  R.  :Meldolfi.     London  I8S9. 

The  Rothamsted  Experiments  on  the  Growth  of  Wlieat,  Barley, 
and  the  Mixed  Herbage  of  Grass  Land,  by  W.  Fream.     London  1888. 

A  Text-Book  of  Paper-Making,  by  C.  K.  Cross  and  E.  J.  Bevan. 
London  1888. 

A  Text -Book  of  Physiology,  by  M.  Foster.  Parts  I  and  II.  London 
1888-9. 

Practical  Metallurg}-  and  Assaying,  by  A.  H.  Hiorns.  London 
1888. 

Index  of  Spectra,  by  W.  ]\r.  Watts.  Revised  and  Enlarged 
Edition.     Manchester  1689. 

Alcalo'ides  :  histoire,  proprietes  chimiques  et  physiques,  extraction, 
action  physiologique,  effets  therapeutiques,  toxicologic,  observations, 
usages  en  medecine.  foi-raules  etc.,  par  B.  Dupuy  :  avec  preface  de 
Dujardin-Beaumetz.     Deux  tomes.     Paris  1888. 

Das  Pyridin  und  seine  niichsten  Derivate,  von  M.  Philip. 
Stuttgart  1889. 

Agriculturchemische  Analyse,  von  E.  TTein.     Stuttgart  1889. 

The  Chemical  Analysis  of  Iron  ;  a  complete  account  of  all  the  best 
known  methods,  by  A.  A.  Blair.     Philadelphia  1888. 


At  the  next  meeting,  on  December  19th.  the  following  paper  will 
be  read  : — 

"On  Frangulin."  By  Prof.  Thorpe,  F.R.S..  and  H.  H.  Robinson, 
M.A. 
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ABSTRACTS  OF  THE  PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  75.  Session  1889-90. 


December  19tli,  1889.     Dr.  W.  J.  Russell,  F.R.S.,  President,  in  the 

Chair. 

Messrs.  W.  F.  Butcher,  C.  F.  Baker,  A.  L.  MacLeroy  andF.  Quincke 
were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  i-ead  for  the  first  time  in  favour  of  Messrs. 
Edward  Whitley  Allsom,  Palace  View,  Cork;  William  Winson 
Haldane  Gee,  B.Sc,  124,  Raby  Street,  Moss  Lane  East,  Manchester ; 
Arthur  Hutchinson,  Christ's  College,  Cambridge  ;  Arthur  Hotham 
McConnell,  10/2,  Russell  Chambers,  Bury  Street,  W.C. ;  William 
Samuel  Newman,  Madras,  India ;  Saville  Shaw,  Durham  College  of 
Science,  ]S'ewcastle ;  William  Charles  Sayers,  63,  High  Street, 
Lewisham,  S.E. 

The  following  papers  were  read  : — 

106.  "Franguhn."  By  Professor  T.  E.  Thorpe,  F.R.S.,  and  H.  H. 
iJcbinson,  M.A. 

xtie  authors  prepared  the  glucoside  frangulin  from  the  bark  of  the 
alder  buckthorn  {Bhamnus  frangida)  by  first  extracting  with  low 
boiling  petroleum  to  remove  plaufc  fat,  and  next  with  methylated 
spirit,  which  removed  the  fi-angulin  together  with  resins,  &c.  To  this 
extract  lead  acetate  was  added  to  precipitate  tannins,  and  after 
removing  the  excess  of  lead  in  the  filtrate  by  means  of  sulphuretted 
hydrogen,  the  frangulin  was  obtained  from  it.  14  lbs.  of  the  bark 
gave  about  5^  grams  of  frangulin. 

Seven  analyses  wei-e  raade  of  four  different  portions  of  frangulin 
which  had  been  purified  by  different  methods,  and  the  results  agreed 
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with  one  another  and  coiTosponded  to  the  formnia  CjoHjaOg :  for 
every  analysis  the  frangulin  was  dried  at  120°  until  constant. 

The  frangulin  was  hydrolysed  and  the  yellow  product  insoluble  in 
water  was  analysed,  in  two  cases  after  crystallising  from  alcohol  and 
drying  at  120"  until  constant,  and  in  two  cases  after  crystallising 
from  benzene  and  drying  at  180°.  The  results  corresponded  to  the 
fonnula  C15H10O5.  The  product  was  directly  compared  with  some 
emodin  from  rhubarb,  and  was  found  to  give  the  same  colour 
reactions,  and  the  authors  are  satisfied  as  to  its  identity  with  that 
substance. 

A  phenylhydrazine-derivative  of  the  product  soluble  in  water,  and 
which  has  the  power  of  reducing  Fehling's  solution,  was  prepared 
and  compared  with  that  obtained  from  glucose,  and  was  found  to 
possess  quite  different  properties  :  hence  it  is  concluded  that  the 
soluble  product  of  the  hydrolysis  is  not  glucose. 

The  investigation  of  the  nature  of  this  soluble  product,  and  of  the 
equation  representing  the  hydrolysis,  will  be  continued  by  one  of  the 
authors. 


107.  "Ai'abinon,  the  saccharon  of  arabinose."  By  C.  O.  Sullivan, 
F.R.S. 

In  a  former  communication  {cf.  Chem.  Soc.  Tra)is.,  1884,  p.  55), 
under  the  name  of  a-ai'abinose,  the  author  has  described  a  substance 
obtained  by  hydrolysis  of  arabic  acid,  having  an  optical  activity  "  well 
above  [a]j  =  140  "  ;  this  is  more  fully  considered  in  the  present  com- 
munication. The  details  of  its  preparation  from  geddic  acid,  an 
acid  obtained  from  Gedda  gum — which  the  author  will  desci'ibe  in  a 
future  notice — are  fully  given.  As  yet  it  has  not  been  obtained  in 
a  crystalline  state :  when  dried  over  sulphuric  acid  in  vacuo,  and 
then  at  a  temperature  gi'adually  increasing  to  75 — 80°,  it  is  obtained 
as  a  glassy  mass,  which  when  pulverised  forms  a  white  hygroscopic 
powder.  It  has  a  specific  rotatory  power  of  [alo  =  198"8'^ ;  and 
100  parts  have  the  same  cupric  reducing-power  as  588  parts  of 
dextrose.  It  yields  arabinose  on  hydrolysis,  and  appears  to  bear 
a  similar  relation  to  this  carbohydrate  that  saccharon  (cane-sugar) 
bears  to  glucose  :  the  author  therefore  terms  it  arabinon,  preferring 
the  vowel  system  of  nomenclature  to  that  proposed  by  Scheibler. 
Combustions  were  simultaneously  made  of  saccharon  and  arabinon 
with  the  following:  results  : — 


Saccharon. 

Arabinon. 

Theorv  for  CjoHisOg. 

Carbon  .... 

.      4211 

42-46 

'  42-58 

Hydrogen. . 

6G1 

6o5 

6-38 
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The  molecular  weight  found  bj  Raoult's  method  was  239"2  ;  that 
of  a  carbohydrate  of  the  formula  CioHigOg  is  282,  and  although  the 
number  obtained  is  low,  bearing  in  mind  the  fact  that  this  is.  the  case 
with  the  "  on "  carbohydrates,  and  that  the  preparation  may  not 
have  been  free  from  ash  constituents,  there  can  be  no  doubt  that  the 
compound  belongs  to  the  "  on  "  and  not  to  the  "  in  "  or  dextrin  class. 
The  amount  of  arabinose  obtained  on  hydrolysing  100  parts  arabinon 
was  ]04-9;  the  theoretical  yield  if  doHisOg  +  HoO  =  2C5H,o05  is 
106-3. 

108,  "  On  the  identity  of  cerebrose  and  galactose."  B3-  Horace 
T.  Brown,  F.R.S.,  and  G.  Harris  Morris,  Ph.D. 

The  authors  give  the  results  of  an  examination  of  a  sample  of 
cerebrose  prepared  from  phrenosin,  which  was  placed  in  their  hands 
early  in  1888  by  Dr.  Thudichum,  who  first  isolated  and  crystallised 
this  substance.  They  show  that  its  specific  rotatory  power,  cupric 
reducing  power,  and  molecular  weight  as  determined  by  Raoult's 
method,  are  identical  with  those  of  galactose,  thus  confirming  the 
recent  work  of  Thierfelder  {Zeit.  i)hysiol.  Chem.,  14,  209),  who  has 
proved  the  sugar  produced  by  the  action  of  acid  on  cerebrin  to  be 
galactose. 

Discrssiox. 

Dr.  Thudichuji  said  that  the  specimen  of  cerebrose  which  has 
been  examined  by  the  author  w^as  prepared  by  him  from  phrenosin, 
C41H79NO8.  Messrs,  Brown  and  Morris's  experiments  had  been  con- 
ducted in  Jaly,  1888,  and  Mr.  Bi'own's  communication  to  him  (Dr. 
Thudichum)  on  the  subject,  which  he  held  in  his  hand,  was  dated 
August,  1888.  Phrenosin  consisted  of  the  sugar  now  shown  to  be 
identical  with  galactose,  CeHioOe ;  of  neurostearic  acid,  CigHagOa,  an 
isoruer  of  stearic  acid,  fusing  at  84"^ ;  and  of  sphingosin.  an  alkaloid  of 
the  formula  C17H35NO2.  There  were,  however,  present  in  the  brain  a 
number  of  glucosides  or  saccharides  of  which  phrenosin  was  the  most 
abundant  and  most  characteristic  ;  amongst  the  more  neutral  bodies 
of  this  kind  was  kerasin,  C42H^.5NOs,  and  amongst  the  more  acid  ones, 
which  formed  insoluble  compounds  with  baryta  or  lead  oxide,  were 
three — cerebrinic  acid,  spherocerebrinic  acid,  and  the  principal  (in 
quantity)  cerebrinacide,  compounds  containing  from  54  to  59  atoms  of 
carbon  and  from  9  to  21  atoms  of  oxygen.  Of  these,  cerebrinic  acid 
had  also  yielded  the  sugar ;  the  others  had  not  yet  been  tested  in  that 
respect.  The  compounds  of  this  group  present  in  the  human  brain 
were  very  numerous,  and  one  of  them  contained  as  much  as  4  per  cent, 
of  sulphur  in  organic  combination.     Some  human  brains  contained 
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as  mucli  as  4  per  cent,  of  plirenosin,  and  therefore  a  human  brain  of 
1,500  grams  in  weight  contained  potentially  15  grams  of  galactose. 
In  some  diseases  of  a  neurotic  type  he  had  found  "  cerebrose  "  in  the 
urine,  and  of  the  cases  of  glycosuria  of  nervous  origin  so-called  a 
certain  proportion  was  no  doubt  due  to  the  decomposition  of  some 
phrcnosin  in  the  brain  and  the  consequent  passage  of  the  "  cerebrose  " 
into  the  circulation  and  out  of  it  by  way  of  the  renal  emanatories. 
It  was  an  important  fact  that  the  crystallised  sugar  from  phrenosin 
was  always  accompanied  by  an  almost  equal  weight  of  uncrystallisable 
suo-ar  of  which  the  nature  was  not  yet  ascertained.  Mr.  Brown 
believed  that  his  (Dr.  Thudich urn's)  crystallised  galactose,  made  from 
pure  phrenosin,  contained  a  little  dextrose :  the  question  then  arose, 
whether  the  uncrystallised  sugar  obtained  was  altered  galactose  or 
dextrose,  or  a  sugar  sui  generis ;  if  it  was  dexti'ose,  or  a  sugar  su> 
generis,  the  formula  of  phrenosin  would  have  to  be  doubled,  and  it 
must  be  assumed  to  contain  an  amylonide  radicle,  such  as  he  in  his 
theory  of  the  organoplastic  substances  had  considered  as  forming  the 
chemical  skeleton  of  the  albuminous  matters.  The  special  details 
concerning  the  substance  alluded  to  were  to  be  found  in  his 
"  Treatise  on  the  Chemical  Constitution  of  the  Brain,"  London, 
1884,  and  an  exhaustive  critical  consideration  of  the  literature  and 
chemistry  of  the  "  cerebrosides  "  or  cerebrin  bodies  of  the  brain  was 
contained  in  his  German  work  on  "  Anatomical  and  Clinical 
Chemistry,"  Berlin,  1886. 

109.  "  The  action  of  chloi'oform  and  alcohoKc  potash  on  hydr- 
azines."    Part  III.     By  S.  Ruhemann,  Ph.D.,  M.A. 

The  products  formed  by  the  interaction  of  these  substances  ai'e  to 

pTT."V"TT 

be  regarded  as  derivatives  of  tetrazine,  ^'^XH-CH^'^  ^^•^'  ^^^"^* 
Soc.  Trans.,  1889,  242).  The  author  describes  the  di-paratolyl, 
orthotolyl  and  pseudocumyl  derivatives,  and  their  behaviour  with 
nitric  acid  and  bromine. 

Paraditolyltetrazine  is  a  weaker  base  than  the  diplienyl  homologue  ; 
it  forms  an  unstable  monochlorhydride  and  a  monomethiodide. 

The  ortho-compound  appears  to  be  somewhat  more  basic.  It  is 
noteworthy  that  while  the  formation  of  tetrazines  from  phenyl-  and 
paratolyl-hydrazine  is  accompanied  by  that  of  the  formylhydi-azine, 
the  formyl-derivative  is  not  produced  in  the  case  of  orthotolyl- 
hydrazine,  although  it  is  easily  obtained  by  the  interaction  of  the 
hydrazine  and  formamide. 

Incidentally,  the  author  describes  pseudocumyl  hydrazine  and 
several  of  its  derivatives. 
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Mr.  P.  Braham  exhibited  a  spectroscope  withont  a  lens,  which  was 
described  at  the  meeting  of  the  Bi-itish  Association  at  Newcastle.  It 
consists  of  a  taper  tube,  with  a  slit  at  one  end  and  a  direct  vision 
prism  at  the  other. 
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January  16th,  1890.     Dr.  W.  J.  Russell,  F.R.S.,  President,  in   the 

Chair. 

Messrs.  Wallace  C.  Nickels  and  J.  A.  Nettleton  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messi'S. 
Frederick  Alfred  Anderson,  B.Sc,  Lesney  House,  Erith,  Kent;  G. 
Russell  Beardmore,  Wai'wick  House,  Upper  Street,  Islington  ;  Rohert 
Frederick  Blake,  S7,  Hartington  Street,  Dublin  Road,  Belfast ; 
Bertram  Blount,  Laboratory,  Broadway,  Westminster ;  Henry  Herbert 
Bunting,  82,  Netherwood  Road,  Kensington,  W. ;  Paul  Alexander 
Cobbold,  Warwick  School,  Warwick;  John  S.  Lumsden,  5,  Paradise 
Road,  Dundee ;  Frederick  Mills,  Bevan  Crescent,  Stockton-on-Tees ; 
Robert  Richard  Rothwell,  82,  Mawson  Street,  Ai^dwick  Green,  Man- 
chester; Edward  Sergeant,  75,  Park  Road,  Bolton;  Basil  William 
Valentin,  Aston  Brewery,  Birmingham. 

The  following  papers  were  read : — 

1.  "A  new  method  of  estimating  the  oxygen  dissolved  in  water." 
By  J.  C.  Thresh,  D.Sc,  M.B. 

The  process  is  based  on  the  observation  that  whereas,  in  absence  of 
oxygen,  nitrous  acid  and  hydrogen  iodide  interact  to  form  iodine, 
water  and  nitric  oxide  ;  in  presence  of  oxygen  the  nitric  oxide  becomes 
re-oxidised,  and,  serving  as  a  carrier  of  the  oxygen,  an  amount  of 
iodine  equivalent  to  the  oxygen  present  is  liberated,  in  addition  to 
that  resulting  from  the  initial  action  of  the  nitrous  acid :  hence,  de- 
ducting the  amoimt  liberated  by  the  nitrous  acid  and  by  the  oxygen 


dissolved  in  t\w  solutiuus  used  from  the  total  umouiit,  the  difference 
will  be  that  corresponding'  to  the  oxygen  dissolved  in  the  water 
examined. 

The  solutions  used  are :  (1)  a  solution  containing  '6  gram  sodium 
nitrite  and  20  grams  potassium  iodide  in  100  c.c. ;  (2)  a  solution  of 
7*75  grams  sodium  thiosul})hate  in  1  litre,  1  c.c.  of  which  corresponds 
to  025  milligram  of  oxygen  ;  (3)  a  clear  solution  of  stai'ch ;  and  (4) 
diluted  pure  sulphuric  acid  (1  :  3). 

The  apparatus  required  is  a  very  simple  one.  It  consists  of  a  wide- 
mouth,  white  glass  bottle  of  about  500  c.c.  capacity,  provided  with  a 
caoutchouc  stopper,  through  which  four  holes  are  bored.  Through 
one  passes  the  neck  of  a  cylindrical  "  sepai-ator "  funnel  of  known 
capacity,  and  through  the  second  a  tube  drawn  out  to  a  fine  point, 
which  is  connected  by  a  short  length  of  caoutchouc  tubing  with  the 
tliiosulphate  burette  ;  while  inlet  and  exit  tubes  for  coal  gas  are  passed 
through  the  third  and  fourth  holes,  the  exit  tube  having  attached  to 
it  a  sufficient  length  of  caoutchouc  tubing  to  permit  of  connexion 
being  established  between  the  bottle  and  the  separator  when  the 
stopper  of  the  latter  is  withdx'awn. 

The  separator  is  filled  with  the  water  to  be  examined,  and  1  c.c.  of 
the  nitrite-iodide  and  1  c.c.  of  the  acid  solution  ai-e  added;  if  the 
pipette  be  held  vertically,  with  its  end  just  below  the  surface  of  the 
water,  the  solutions  flow  in  a  sharply  defined  column  to  the  lower 
part  of  the  separator,  so  that  an  infinitesimally  small  quantity  (if  any) 
is  lost  in  the  water  which  overflows  when  the  stopper  is  inserted. 
The  admixture  of  the  liquids  having  been  effected  by  inverting  the 
apparatus  several  times,  a  sharp  current  of  coal  gas  is  passed  into 
the  bottle  to  displace  the  air,  the  escaping  gas  being  allowed  to  burn 
at  a  jet  attached  to  the  exit  tube.  Fifteen  minutes  after  adding  the 
solutions  to  the  water  the  flame  is  extinguished,  a  cork  is  attached  in 
place  of  the  jet  and  is  inserted  in  place  of  the  stopper  of  the  separatoi, 
and  the  water  is  then  allowed  to  flow  into  the  bottle ;  the  exit  tube 
having  been  disconnected  from  the  funnel  and  the  gas  set  fire  to. 
tliiosulphate  is  run  in  until  the  colour  of  the  iodine  is  nearly  destroyed ; 
about  1  c.c.  of  starch  is  then  added  from  the  separator  and  the  titra- 
tion is  completed.  The  effect  of  the  nitrite,  dilute  acid  and  starch 
solutions  is  readily  determined  by  removing  the  separator  and  adding 
5  c.c.  of  each  in  succession  and  then  titrating ;  the  effect  of  the  oxygen 
in  the  thiosulphate  may  be  allowed  for  on  the  assumption  that  as 
much  oxygen  is  dissolved  in  it  as  distilled  water  would  contain  at  the 
same  temperature.  It  appears  that  thei-e  is  no  advantage  in  passing 
the  coal  gas  through  alkaline  pyrogallol. 

The  author  states  that  concordant  results  are  easily  obtained,  and. 
that  the  results  in  the  case  of  freshly  distilled  water  closely  agree 


3 

with    those  recently  published   by  Sir  Henry  Roscoe   and   Mr.  Luni 
(c/.  Chem.  Soc.  Proc.,  1889,  124  ;   Trans.,  1889,  552).     Thus:  — 


Temp. 

Thresh. 

Roscoe  and  Lunt 

10° 

7-81 

7-77 

15 

7-02 

6-96 

20 

6-17 

6-22 

25 

5-69 

5-60 

30 

6-45 
Discussion. 

5-43 

Mr.  Warington  said  that  on  the  occasion  of  Mr.  Holland  having 
suggested  in  the  Chemical  News  a 'method  of  estimating  nitrites  in 
water  by  means  of  potassium  iodide,  he  had  pointed  out  that  the 
method  was  fallacious  in  presence  of  air ;  the  delicacy  of  the  iodine 
test  for  nitrites  was  doubtless  ascribable  to  the  occurrence  of  the 
series  of  changes  of  which  Dr.  Thresh  had  availed  himself. 

Mr.  Green  stated  that  he  also  had  called  attention  to  the  inflaence 
of  oxygen  about  four  years  ago,  in  a  communication  to  the  University 
College  Chemical  Society. 

Dr.  Stevenson  said  that  he  was  not  satisfied  with  the  method  of 
estimating  nitrites  in  water  proposed  by  the  author ;  a  comparison 
with  other  methods  would  be  desirable. 

Mr.  Chapman  Jones  drew  attention  to  the  use  of  manganous 
hydrate  in  estimating  the  oxygen  dissolved  in  water. 

2.   "  Note  on  a  milk  of  abnormal  quality."     By  F.  J.  Lloyd. 

The  author  is  led  to  give  the  results  of  his  examination  of  the  milk 
afforded  by  two  cross-bi*ed  shorthorns,  as  its  quality  appears  to  be 
altogether  remarkable  (compare  table)  ;  there  being  no  evidence 
either  that  the  cows  were  suffering  from  disease,  or  that  they  were 
insufficiently  or  improperly  fed,  he  is  of  opinion  that  the  normal 
quality  of  their  milk  is  such  as  has  never  before  been  recorded. 
Several  complete  analyses,  made  with  the  object  of  discovering 
whether  the  loss  fell  on  any  special  constituent,  show^  that  this  is 
not  the  case,  the  caseine,  sugar  and  other  constituents,  except  the 
mineral  matters,  being  equally  affected. 

Discussion. 

Dr.  Stevenson  expressed  the  opinion  that  the  animals  in  question 
were  in  some  way  suffering  from  malnutrition,  or  were  subject  to 
some  latent  disease. 

Mr.  Warington  said  that  the  amount  of  total  solids  was  not  below 
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the  accepted  lowest  value ;  whilst  Professor  KixcH  remarked  that 
equally  low  results  had  been  obtained  in  certain  cases  at  the  Agricul- 
tural College,  Cirencester. 

Professor  Thomson  mentioned  the  case  of  a  cow  having  the  propen- 
sity of  eating  heather  tops  affording  a  milk  containing  a  lower  pro- 
portion of  total  solids  than  that  of  other  cows  of  the  herd  which  had 
not  the  propensity. 

Mr.  Lloyd,  in  reply,  said  that  in  the  cases  considered  by  him  the 
small  amount  of  solids  other  than  fat  was  what  he  desired  to  brins" 
under  notice ;  the  total  solids  often  varied,  but  the  variation  was 
chiefly  in  the  amount  of  fat,  not  in  the  solids  other  than  fat. 

8.  "  The  sulphates  of  antimony."     By  R.  H.  Adie,  B.A. 

Having  previously  studied  the  compounds  of  arsenious  oxide  with 
SO3.  the  author  has  now  examined  those  of  antimonious  oxide.  His 
results  are  summarised  in  the  following  table,  in  which  is  indicated 
the  composition  of  the  products  obtained  from  the  two  oxides  on 
treatment  with  the  acid  formulated  in  the  first  column. 

SO3  As,03,8S03  Sb303,9S03 

2H2S04,S03  As203,4S03  Sb,03,4S03 

H,S04  As.03,2S03  T        Sb,03,3S03 

9H2S04,3H,0  to  H,S04,H20         As,03,S03   J  or  Sb,(S04)3 

HoSO„2H.O  —  Sb.,03,2S03,H20 

or  Sb(0H)S04 
HoS04,4H,0  —  Sb.>03,2S03,3H20 

or  Sb(OH)S04,HoO 
Action  on  sulphate  of  alcohol. .  —  Sb.203,2S03 

or  SbO(S04)2 

Cold  water As^Oj  2Sb203,S03,  aaq. 

Hot  water —  7Sb,03,2S03,?/aq. 

Where  .-c  =  4  to  16  and  y  =  2  to  16. 

On  comparing  the  two  series  of  compounds  it  appears  that : — 

(i.)  With  H2SO4  and  w^eaker  acids,  SbaOs  forms  a  different  order 
of  sulphates  from  AS2O3,  while  it  resembles  it  in  forming  acid  sul- 
phates when  subjected  to  the  action  of  stronger  acids.  Thus  the 
former  yields  the  characteristic  group  salt,  Sb2(S04)3,  in  place  of  the 
basic  As30(S04)3  afforded  by  the  latter.  The  limits  of  existence, 
both  as  regards  dilution  and  temperature,  are  much  narrower  for  the 
■arsenic  than  for  the  antimony  salt.  The  practically  complete  forma- 
tion of  Sb3(S04)3  in  one  crystallisation  also  contrasts  with  the 
formation  of  As20(S04)i  only  by  repeated  crystallisation. 


(ii.)  Arsenious  oxide  does  not  form  any  basic  sulphates  containino; 
water,  while  the  more  metallic  antimonious  oxide  does  form  hydrated 
snlphates  in  acids  weaker  than  HjSOjjH.O.  This  acid  is  the  limit  of 
existence  of  Sb2(S04)3  in  solution,  and  of  any  arsenic  sulphate  what- 
ever. 


At  the  meeting  on  March  20th,  Pi'ofessor  Judd,  F.R.S.,  will  deliver 
a  lecture  on  the  evidence  afforded  hy  i)etroijr<iphical  research  of  the 
occurrence  of  chemical  chawje  under  great  pressures. 


At  the  next  meeting,  on  February  6th,  there  will  be  a  ballot  for 
the  election  of  Fellows,  and  the  following  papers  will  be  read  : — 

"  The  oxides  of  nitrogen."     By  Professor  Ramsay,  F.R.S. 
"Studies   on  the  constitution  of  tri-derivatives   of  naphthalene." 
By  Dr.  Armstrong  and  W.  P.  Wynne. 
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PROCEEDINGS 

OF   THE 

CHEMICAL    SOCIETY. 

No.  77.  Session  1889-90. 


February  6th,  1890.     Dr.  W.  J.  Russell,  F.R.S.,  President,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Percival  Babington,  Elmfield,  Rotherham,  Yorks  ;  Richard  Berncastel, 
38,  Ventnor  Villas,  Brighton ;  William  Burton,  18,  Victoria  Street, 
Basford,  Stoke-on-Trent;  John  Dennant,  Ljndhurst  Crescent, 
Glenferrie,  Melbourne ;  Frank  Gosling,  Waldegrave  Road,  Teddington ; 
John  Charles  Jackson,  51,  Wellington  Road,  St.  John's  Wood,  N.W. ; 
Alfred  E.  Macintyre,  Saint  John,  N.B.,  Canada;  Ira  Moore,  Sutton 
Crossbills  via  Keighley ;  John  Myles,  Butter  burn  Park,  Hamilton, 

The  following  were  elected  Fellows  of  the  Society : — 

Edward  Whitley  Allsom,  James  Munro  Taylor  Anderson,  Frederick 
Graham  Ansell,  George  Frederick  Brindley,  Sydney  Hoare  Collins, 
John  B.  Coppock,  Thomas  Southall  Dymond,  Alexander  Charles 
Farquharson,  Cuthbert  Chapman  Gibbes,  James  Grant,  William 
Winson  Haldane  Gee,  B.Sc,  P.  J.  Hartog,  Joseph  H.  Heywood, 
Arthur  Hutchinson,  Robert  Law,  James  Guthrie  Mactaggart,  Arthur 
Hotham  McConnell,  Hugh  Marshall,  Francis  Herbert  Mason,  William 
Samuel  Newman,  Edgar  Philip  Perman,  B.Sc,  Edward  Russell, 
William  Charles  Sayers,  Saville  Shaw,  Harry  Wood  Smith,  B.Sc, 
Hemy  Heron  Smith,  John  Stokes,  John  Wade,  James  Walker, 
Sydney  Russell  Wells,  B.Sc. 

The  following  papers  were  read  :^ 

4.  "  Observations  on  nitrous  anhydi^ide  and  nitrogen  peroxide." 
By  Professor  Ramsay,  Ph.D.,  F.R.S. 

The  author  recommends  as  the  best  method  of  preparing  pure 
nitrogen  peroxide  that  the  deep  blue-gi'een  liquid,  supposed  to  be 


8 

a  mixture  of  this  oxide  and  nitrous  anhydride,  which  is  obtained  by 
condensinf?  the  products  of  the  interaction  of  arsenious  oxide  and 
nitric  acid,  be  added  to  a  solution  of  nitric  anhydride  in  nitric  and 
phosphoric  acids,  prepared  by  addinp^  phosphoric  anhydi-ide  to  well 
cooled  nitric  acid ;  after  agitating  the  mixtui-e,  the  upper  layer  is 
decanted  and  distilled.  He  assumes  that  the  two  oxides  interact 
thus  :  N2O5  +  N.O3  =  N,04. 

The  melting  point  of  the  peroxide  was  found  to  be  10"14°,  in  agree- 
ment with  Deville  and  Troost's  statement.  The  depression  in  the  freez- 
ing point  caused  by  one  part  of  chloroform,  in  100  parts  of  the 
peroxide  was  0"35°,  and  by  one  part  of  chlorobenzene  0'37°  :  the 
molecular  depression  is  therefore  41. 

The  heat  of  fusion  (W)  of  the  peroxide,  calculated  from  this 
number    and   the  observed    fusing  point,    by  Van't   Hoff's   formula 

■^  :=  ,  where  T  is  the  freezing  point  of  the  solvent  in  absolute 

degrees  and  t  the  molecular  depression,  is  33' 7  cals. ;  a  direct  deter- 
mination gave  32"3. 

To  determine  the  molecular  weight  of  nitrous  anhydride,  a  known 
weight  of  nitric  oxide  was  passed  into  the  peroxide  and  the  depres- 
sion of  the  freezing  point  determined  ;  assuming  that  an  amount  of 
nitrous  anhydride  equivalent  to  the  nitric  oxide  was  formed,  the 
results  gave  the  values  80"9,  92"7  and  81"0,  instead  of  74,  the  value 
corresponding  to  the  formula  N2O3.  The  author  was  unsuccessful  in 
freezing  nitrous  anhydride  even  at  — 90°  by  means  of  liquefied  nitrous 
oxide.  It  was  found  to  be  soluble  in  this  liquid,  and  it  was  further 
observed  that  as  evaporation  took  place  nitric  oxide  gas  was  given 
off  together  with  the  nitrous  oxide :  it  would  therefore  appear  that 
N2O3  is  unstable,  even  at  the  very  low  temperature  at  which  nitrous 
oxide  is  liquid. 

Discussion. 

Referring  to  Professor  Ramsay's  determination  of  the  heat  of 
f  asion  of  nitrogen  peroxide,  Mr.  Pickering  said  that  observations  on 
substances  which  exercise  an  appreciable  influence  on  each  other 
cannot  be  safely  used  in  deducing  the  heat  of  fusion.  Thus,  in  the 
case  of  mixtures  of  water  and  sulphuric  acid,  solutions  containing 
29"5, 18"5,  8'6, 1*0  and  0'07  per  cent,  of  acid  gave  respectively  the  values 
37*4,  58'3,  79*9,  74"9  and  56'3  as  the  heat  of  fusion  of  water,  instead 
of  79'6.  In  strong  solutions  the  lowering  of  the  freezing  point  is 
always  abnormally  great ;  in  such  solutions,  according  to  the  theory 
of  osmotic  pressure,  the  dissolved  molecules,  being  more  subject  to 
each  other's  attraction,  should  exercise  less  attraction  on  the  mole- 


cules  of  tHe  solvent,  and  these  latter,  therefore,  sliould  coalesce  more 
readily  to  form  a  solid. 

Mr.  Groves  remarked  tliat  sulphnric  acid  might  be  used  in  pre- 
ference to  phosphoric  anhydride  in  preparing  pure  nitrogen  peroxide  : 
the  liquid  product  obtained  by  warming  arsenious  oxide  with  a 
mixture  of  two  parts  nitric  and  one  of  sulphuric  acid  might  be  freed 
from  the  small  proportion  of  nitrous  anhydride  which  it  contained  by 
ti'eatment  with  sulphuric  and  a  little  nitric  acid,  and  on  then  dis- 
tilling, pure  nitrogen  peroxide  was  obtained. 

Mr.  Wynne  inquired  whether  Professor  Ramsay  had  examined  the 
action  of  nitric  oxide  on  nitric  anhydride :  it  had  been  stated  that 
the  interaction  was  between  N0O3  and  N2O5,  but  nitric  oxide  alone 
should  have  the  same  effect. 

Professor  Ramsay,  in  reply,  said  that  the  method  of  preparing 
nitrogen  peroxide  described  by  Mr.  Groves  gave  good  results,  but  was 
less  economical  than  his  own.  He  had  not  examined  the  action  of 
nitric  oxide  on  nitric  anhydride. 

5.  "  Note  on  the  law  of  the  freezing  points  of  solutions."  By  S.  U. 
Pickering. 

According  to  views  explained  in  a  previous  communication  (these 
Proceedings,  1889),  the  author  considers  the  lowering  of  the  freezing 
point  of  a  solvent  to  be  atti'ibutable  to  three  actions,  which  he  dis- 
tinguishes as  mechanical,  physical  and  chemical.  He  has  now  suc- 
ceeded in  reducing  the  values  for  these  actions  into  one  equation 
which  gives  the  total  lowering  of  the  the  freezing  point,  t°,  to  be 


K  4-  167  ±    /y^  (K  -  167)'- 


668  K^  +  -^ 


f  = ■ - ^ 


where  I  is  the  heat  capacity  of  the  limiting  hydrate  (that  is,  the 
hydrate  from  which  no  amount  of  cooling  could  make  water  crystallise 
out)  ;  H  the  heat  absorbed  in  the  decomposition  of  the  hydi'ate  (or 
hydrates)  constituting  the  solution  taken  into  the  next  lower  one  ; 
A  the  maximum  number  of  water  molecules  which  could  be  crystal- 
lised out  by  excessive  cooling  ;  C  the  heat  capacity  of  water.  The 
author  applies  a  small  correction  to  Person's  so-called  absolute  zero, 
—  160°,  based  on  a  combination  of  Person's  with  Regnault's  values 
for  the  heat  capacity  of  ice,  and  gets  — 167°,  a  value  which  he  finds 
gives  results  in  his  calculations  of  the  freezing  points  agreeing  with 
those  found  even  more  closely  than  —160°  did.     K  represents  the 

"mechanical"  lowering,  this  being  equal  to     ._.  ..      in  which  n  is  the 
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number  of  foreign  (fundamental)  raoleculos  (of  sulphuric  acid  in  the 

case  taken)  to  100  H3O,  and  m  the  number  of  fundamental  molecules 

constituting  the  active  molecule  of  the  solvent ;  in  the  case  of  water, 

m  is  generally  3. 

In"^  his   former  communication    the  author   stated  that  the   triple 

molecules  of  water  began  to  simplify  when  sulphuric  acid  solutions 

of  30  per  cent,  strength  were  reached,  being  resolved  into  simple  or 

H2O  molecules  when  the  strength  reached  about  38  per  cent.     The 

above  equation  shows  that  this   simplification  must  occur.     As  the 

strength  of  the  solution  increases,  K  becomes  bigger,  and  a  point  is 

KZ  ■+■  H 
reached  where  the  value  of  668  — r is  bigger  than  (K  —  167)*,  so 

that  the  contents  of  the  surd  are  negative,  and  there  will  be  no 
freezing  point  possible  under  these  conditions.  This  occurs  at  34  per 
cent. :  and  the  only  way  in  which  water  could  be  frozen  out  of 
solutions  of  greater  strength  (as  is  the  case)  is  by  the  reduction  of 
the  magnitude  of  K  by  the  simplification  of  the  3HoO  molecules, 
that  is,  by  the  reduction  of  the  value  for  m. 

Proceeding  with  this  reduced  value  for  K,  another  point 
(37'95  per  cent.)  is  soon  reached  whiere  the  freezing  out  of  water 
would  become  impossible,  even  under  these  new  conditions,  and,  as 
the  HoO  molecules  could  simplify  no  fui'ther,  it  must  cease  absolutely; 
as  a  matter  of  fact  it  does  so  :  the  crystallisation  of  water  ceasing  at 
about  38"2  per  cent.,  while  that  of  the  tetrahydrate  begins. 

6.  "  The  action  of  chromium  oxychloride  on  nitrobenzene."  By 
G.  G.  Henderson,  B.Sc,  M.A.,  and  J.  M.  Campbell,  B.Sc. 

These  substances  interact,  suddenly,  and  with,  great  violence,  even 
at  the  ordinary  temperature,  and  no  definite  products  are  obtained. 
When  a  50  per  cent,  solution  of  chromium  oxychloride  in  dry  chloro- 
form is  heated  on  the  water-bath  with  a  similar  solution  of  nitroben- 
zene,   hydrogen    chloride  is    evolved    and   a   brown    powder   slowly 
sepaj'ates.     After  it  has  been  washed  with  chloroform  and  dried,  this 
powder  has    the  composition   C6H3(N02)2Cr02Cl :    it  rapidly  takes 
up  moisture,  and  when  thrown  into  water  is  decomposed  with  evolu- 
tion  of  much,  heat,  chromic  chloride    and  chromic  acid  going   into 
solution  and  nitrobenzene  separating  out,  but  the  authors  have  failed, 
to  obtain  the  nitroquinone  described  by  Etard.      On  using  nitroben- 
zene containing  nitrotoluene  it  was  found,  however,  that  a  brown 
compound   was   produced  which,  when  decomposed  by  water,  gavel 
nitrobenzene  and,  in  smaller   quantity,    paranitrobenzoic    acid ;    thel 
latter  substance  has  properties  very  similar  to  those  attributed  to  m-f 
troquinoue,  and  it  is  suggested  that  Etard  may  have  mistaken  one  foiB' 
the  other.  .   fl^ 


Jl 

7.  "  Studies  on  the  constitution  of  the  tri-derivatives  of  naphtha- 
lene. No.  1.  The  constitution  of  betanaphthol-  and  betanaphthyl- 
aminedisulphonic  acids  R  and  G.  Naphtbalenemetadisalphonic  acid." 
By  Henry  E.  Armstrong  and  W.  P.  Wynne. 

The  study  of  the  tri-derivatives  of  naphthalene  is  of  importance 
from  many  points  of  view,  both  technical  and  theoretical ; 
several  are  largely  used  in  the  preparation  of  azo-dyes,  and  it 
is  necessary  that  their  constitution  should  be  known  in  order  that 
the  dependence  of  colour  and  tinctorial  properties  on  structure 
may  be  determined ;  and  especially  is  this  the  case,  as  all  are  not 
equally  valuable — betanaphtholdisulphonic  acid  G  (Gelb),  like  the 
"  Bayer  "  modification  of  betanaphtholmonosulphonic  acid,  interacting" 
but  slowly  with  diazo-salts ;  while  the  corresponding  betanaphthyl- 
aminedisulphonic  acid,  like  the  "  Badische "  modification  of  beta- 
naphthylaminemonosulphonic  acid,  is  incapable  of  forming  azo- 
dyes  with  the  majority  of  diazo-salts. 

Moreover,  having  characterised  all  the  dichloronaphthalenes  by  con- 
verting them  into  sulphonic  acids,  the  authors  were  anxious  also  to 
determine  the  exact  course  of  the  change  on  sulphonation,  especially 
as  isomeric  changes  were  noticed  in  several  instances  (c/.  these  Pro- 
ceedings, 1889,  52,  120),  it  being  probable  that  much  light  would 
thus  be  thrown  on  the  laws  which  govern  substitution  in  the 
naphthalene  series  ;  and  from  this  same  point  of  view,  the  com- 
parative study  of  the  influence  exercised  by  radicles  such  as  CI,  OH 
and  NH2  on  the  formation  of  disulphonic  acids  appeared  likely  to 
afford  results  of  considerable  interest. 

In  the  case  of  the  dichloronaphthalenes,  which  serve  us  reference 
compounds  for  di-derivatives  of  naphthalene,  the  authors'  previous 
work  has  shown  how  much  is  to  be  learnt  by  carefully  characterising 
the  several  isomerides  {cf.  these  Proceedings,  1888,  104) ;  and  in 
the  case  of  the  trichloronaphthalenes,  no  fewer  than  fourteen  of 
which  are  possible,  which  will  ultimately  serve  as  reference  com- 
pounds for  tri-derivatives  of  naphthalene,  it  is  still  more  necessary 
to  characterise  each  compound,  owing  to  the  close  similarity  which 
obtains  between  many  of  the  isomerides :  no  fewer  than  four,  for 
example,  melt  at  nearly  the  same  temperature,  about  90 — 92°. 

The  study  of  the  betanaphtholdisulphonic  acids  was  commenced  bj- 
one  of  the  authors  in  1880  (Ghem.  Soc.  Journ.,  1881, 139).  Results  were 
obtained  which  led  to  the  belief  that  both  were  derivatives  of  the 
Schaefer  monosulphonic  acid,  but  at  that  time  no  methods  were 
available  by  which  any  final  determination  of  their  constitution  could 
be  effected.  Subsequently  attention  was  directed  to  the  correspond- 
ing amido-disulphonic  acids  when  these  became  procurable.     About 
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three  years  ago  a  liberal  supply  of  the  betanaphthylaminedisulphonic 
acid  R,  in  the  form  of  acid  sodium  salt,  was  obtained  from  the 
Actieng-esellscliaft  fiir  Anilinfabrikation,  througli  the  kindness  of  Dr. 
Martius.  In  the  spring  of  1888,  the  authors  became  aware  of  the 
results  since  published  by  Duisberg  and  Pfitzinger  (Ber.,  1889,  396), 
and  arranged  with  Dr.  Duisberg  to  carry  on  the  investigation. 

Constitution  of  the  betanaphthylaminedisidphonic  acid  R. — Duisberg 
and  Pfitzinger  inferred  that  this  acid  was  derived  from  the 
a-naphthalenedisulphonic  acid  of  Ebert  and  Merz,  as  the  disnlphonic 
acid  obtained  from  it  on  displacing  the  NHo-gi'oup  by  v.  Baeyer's 
hydrazine  process  gave  the  dihydroxynaphthalene  corresponding  to 
the  «-acid  on  fusion  with  potash.  Although  perfectly  satisfied  with 
this  proof,  the  authors  have  thought  it  desirable  to  amplify  the 
evidence  in  order  to  meet  the  possible  objection  that  isomeric  change 
may  occur  dui-ing  the  fusion,  as  in  the  case  of  benzene-derivatives. 
They  find  on  directly  comparing  the  disulphonic  acid  with  the 
Ebert  and  Merz  «-acid,  that  the  two  behave  alike  ;  the  sulphochloride 
derived  from  the  amido-acid  crystallising  from  benzene  in  large 
prisms  which  gradually  become  opaque,  fusing  at  158°,  and  yielding 
the  dichloronaphthalene  melting  at  114°  on  distillation  with  PCI5. 

By  the  Sandmeyer  method  the  amido-acid  may  be  converted  into 
a  chlorodisulphonic  acid,  the  chloride  of  which  crystallises  in  radiate 
groups  of  spear-like  needles,  melting  at  165° ;  on  distillation  with 
PClo  this  yields  a  corresponding  trichloronaphthalene,  which  crystal- 
lises from  alcohol  in  small  spherical  aggregates  of  minute  scales  or 
flat  needles  melting  at  90 — 91°. 

Taking  into  account  the  previous  determination  of  the  constitution 
of  the  Ebert  and  Merz  a-acid  (cf.  these  Proceedings,  1888,  48),  the 
constitution  of  the  amidodisulphonic  acid  R  and  of  the  corresponding 
trichloronaphthalene  is  expressed  by  the  formula  : — 


^NH..  /    Y    ^Cl 


sl     I      Is  cil    i     Ici 

Betanaplitliylamine-  Trichloronaphtlialene. 

disulphonic  acid  E.  M.  p.  90—91°. 

Constitution  of  hetanaphthylavxinedisulphonic  acid  G. — A  quantity 
of  this  acid  was  first  procured  from  the  Actiengesellschaft  fiir  Anilin- 
fabrikation ;  we  have  to  thank  the  Farbenfabriken  vormals  F.  Bayer 
and  Co.  for  a  subsequent  larger  supply.  On  converting  it  into 
naphthalenedisulphonic  acid  by  the  hydrazine  method,  a  new  acid 
was  obtained.  The  harium  salt,  CioH6(S03)2Ba,4H20,  is  very  soluble 
in  water,  and  has  not  been  obtained  in  any  definite  crystalline  form  ;  it 
retains    l^H^O   at   270°,    above   which   temperature   it   decomposes, 
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The  potassium  salt,  CioH6(S03K)o,2H20,  is  very  soluble,  but  crystal- 
lises well  in  small  prisms.  The  sodium,  salt  is  very  soluble,  and 
has  not  been  obtained  in  a  form  fit  for  analysis.  The  chloride, 
CioH6(S02Cl)2,  crystallises  from  benzene  in  prisms,  from  acetic  acid 
in  prismatic  needles,  and  from  petroleum  spirit  in  small  needles  ;  it 
melts  at  137°,  and  on  distillation  with  PCI5  yields  a  dichloro- 
naphthalene  melting  at  61  "5°,  convertible  by  sulphonation,  &c.,  into 
a  sulphochloride  melting  at  147°.  The  acid  is  therefore  the  meta- 
disulphonic  acid  of  naphthalene.  The  relative  position  of  the 
sulphonic  radicles  being  thus  determined,  their  position  relatively  to 
the  /3-NH2  radicle  may  be  inferred  from  the  facts  that  the  hydroxy- 
G-acid  is  obtained  as  direct  sulphonation-product  of  the  Bayer  modi- 
fication of  betanaphtholsulphonic  acid,  and  that  it  yields  the  isomeric 
Schaefer  acid  when  reduced  by  sodium  amalgam ;  the  authors  first 
became  acquainted  with  the  latter  fact  from  Dr.  Caro,  and  have 
verified  it  in  the  course  of  an  experimental  examination  of  the 
behaviour  of  substituted  naphthalenesulphonic  acids  generally  on 
reduction :  the  details  of  this  work  will  be  given  later  on,  but  it  may 
be  here  stated  that,  although  the  sulphonic  acids  are  usually  reducible 
to  naphthalene  in  the  manner  first  pointed  out  by  Otto  in  the  case  of 
naphthalene-a-sulphonic  acid,  the  /3-sulphonic  derivatives  are  far  less 
readily  affected  ;  the  NHj  radicle  also  exercises  a  special  protecting 
influence  in  many  cases.  Superposing  the  various  results,  the  con- 
stitution of  the  G-acids  is  shown  to  be  as  follows : — 

"  sM  I 

Metadisulplionic         Bajer  (or  Badische)  Schaefer  (or  Bronner) 

acid.  acid.  acid. 


S 


OH(NH.) 


Si 


'\y\/ 

Hydroxy  (amide) -disulphonic  acid  G-. 

The  G-acid  is  convertible  by  Sandmeyer's  method  into  a  chlorodi- 
sulphonic  acid  the  chloride  of  which  crystallises  from  benzene  in  long 
radiate  needles,  melting  at  170° ;  this  is  converted  by  PCI5  into  a  tri- 
chloronaphthalene  which  crystallises  in  very  slender  needles  melting 
at  113°,  identical  with  that  obtained  by  Alen(i>er.  Beferate,  1884,437) 
from  an  a-nitro-acid  prepared  by  niti'ating  the  chloride  of  the  y3-disul- 
phonic  acid  of  Ebert  and  Merz.  This  result  confirms  the  conclusion 
above  arrived  at,  as  of  the  three  possible  formulae  of  Alen's  acid  : — 
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N02  NOj 


N/\/  ^\/\/  ^\x\/ 

III. 

II  and  III  ai'e  excluded  by  the  fact  that  the  trichloronaphthalene 
corresponding  to  III  melts  at  90 — 91°  (vide  supra),  and  that  corre- 
sponding to  II  also  at  about  the  same  temperature  (c/.  these  Pro- 
ceedings, 1889,  52). 

The  results  now  obtained  show  that,  as  in  the  case  of  the  Bayer  and 
Badische  monosulphonic  acids,  the  action  of  diazo-salts  on  the 
G-disulphonic  acids  is  either  retarded  or  prevented  by  the  "  protecting 
influence  "  exercised  by  an  «-l'-sulphonic  group. 

The  properties  of  the  five  known  naphthalenedisulphonic  acids  are 
summarised  in  the  appended  table. 

The  authors  wish  it  to  be  understood  that  they  entirely  reserve  the 
investigation  of  the  metadisulphonic  acid  and  of  its  derivatives ;  this 
being  the  third  acid  of  the  series  of  which  they  have  first  investigated 
the  pi'eparation  and  properties,  they  believe  they  are  justified  in 
claiming  this  privilege. 

8.  "  Studies  on  the  constitution  of  tri-derivatives  of  naphthalene. 
No.  2.  a-Amido-1  :  3'-naphthalenedisulphonic  acid."  By  Henry  E. 
Armstrong  and  W.  P.  Wynne. 

The  1  :  3'-naphthalene-a/3-disulphonic  acid  first  described  by  the 
authors  (these  Proceedings,  1886,  231  ;  1889,  10)  has  acquired  con- 
siderable interest  and  technical  importance  on  account  of  the  peculiar 
behaviour  of  the  amido-  and  corresponding  hydroxy-acid  prepared 
from  it  and  the  dye-stuffs  which  the  amido-acid  affords  {cf.  Bernth- 
sen,  Ber.,  1889,  3327).  This  amido-acid  has  been  patented  by  the 
Actiengesellschaf t  fiir  Anilinfabrikation,  in  whose  laboratory  it  was 
first  prepared  by  M.  Andresen  {cf.  Schultz,  Ber.,  1890,  77)  by  nitrat- 
ing our  acid  and  reducing  the  nitro-derivative.  We  were  naturally 
interested  in  determining  the  constitution  of  the  amido-acid,  and 
soon  after  it  became  known  were  favoured  with  a  supply  of  material 
by  the  Actiengesellschaft  fiir  Anilinfabrikation.  Technically,  it  has 
become  known  as  «-naj)hthylaniine-6-disulphonic  acid ;  but  it  appears 
very  undesirable  to  perpetuate  the  confusion  in  nomenclature  which 
reigns  supreme  in  the  case  of  the  a-naphthylamine-acids  by  adopting 
and  continuing  this  name. 

We  first  satisfied  ourselves  that  the  amido-acid  had  been  prepared 
from  our  a/3-disulphonic  acid  by  I'educing  it  by  the  hydrazine  method  ; 
the  acid  obtained  gave  a  sulphochloride  melting  at  127°,  and  a 
dichloronapthalene  melting  at  48^. 
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The  corresponding  chlorodisul  phonic  acid  was  then  prepared  by 
Sandmeyer's  method :  the  disulphochloride  of  this  acid  crystallises 
from  petroleum  spirit  in  tufts  of  very  slender  needles  melting  at  110°  ; 
on  distillation  with  PCI5,  it  is  converted  into  a  trichlorouaphthalene 
which  appeal's  to  be  dimorphous,  crystallising  from  alcohol  either  in 
long,  slender  needles  melting  at  87°,  or  in  large,  flat  prisms  melting 
at  90°. 

As  the  amido-acid  is  known  to  yield  a-naphthylamine  when 
deprived  of  its  sulphonic  groups,  there  are  only  three  formulae  which 
can  be  assigned  to  it : — 

NH.  NH., 

S  S 

I.  II. 

Formula  I  is  precluded,  as  the  corresponding  trichloronapthalene 
melts  at  78°  (these  Proceedings,  1889,  49)  ;  formula  II  is  likewise 
precluded,  as  the  corresponding  trichlorouaphthalene  (vide  infra) 
melts  at  66°  and  56°  ;  formula  III  therefore  expresses  the  constitution 
of  the  acid.  This  resnlt  confirms  and  is  confirmed  by  the  conclusions 
arrived  at  by  Bernthsen,  who  finds  that  the  corresponding  hydroxy- 
acid  exhibits  the  behaviour  of  the  1  :  I'-hydroxy-sulphonic  acid, 
readily  yielding  a  naphthalene  -  sulplionelactone  -  sulphonic  acid. 
Although  slightly  longer  than  the  name  proposed  by  Bernthsen,  this 
latter  appears  to  us  to  be  preferable.  The  present  tendency  to  con- 
struct a  name  on  rational  principles,  so  as  to  express  the  nature  of 
the  substance  designated,  and  then  to  deprive  it  of  all  meaning  by 
elision  of  the  significant  syllable,  is  most  irrational ;  the  term  sulplione- 
lactone is  expressive,  and  not  inelegant ;  Erdmann's  term,  sultone, 
conveys  no  meaning  to  the  uninstructed  ear. 

9.  "  Studies  on  the  constitution  of  the  tri-derivatives  of  naphtha- 
lene. Iso.  3.  Alphanaphthylaminedisulphonic  acid  Dahl  jS^o.  III. 
The  constitution  of  naphthol-yellow  S."  By  Henry  E.  Armstrong 
and  W.  P.  Wynne. 

It  is  well-known  that  when  alphanaphthol  is  sulphonated  by  excess 
of  sulphuric  acid,  it  is  readily  converted  into  acids  capable  of  yielding 
naphthol-yellow  S,  a  most  valuable  dye-stuff,  the  sulphonic  acid  of 
dinitroalphanaphthol,  on  treatment  with  nitric  acid ;  although  it  is 
known  that  the  yellow  is  a  heteronucleal  derivative  and  that  the 
sulphonic  group  is  in  a  /3-position,  inasmuch  as  it  yields  1:2:4* 
sulphophthalic  acid  on  oxidation  (c/.  Grtebe  and  Ree,  Chem.  Soc. 
Trans.,  1886,  522),  the   position  of  this  group  has  not   hitherto  been 
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determined.  With  the  object  of  ascertaining  the  constitution  of  the 
yellow,  the  authors  have  examined  the  alphanaphthylaminedisnlphonic 
acid  No.  Ill,  prepared  by  sulphonating  naphthionic  acid  with  35  per 
cent,  anhydrosulphuric  acid  at  a  temperature  not  exceeding  30°, 
described  in  the  German  patent  No.  41,957,  1886,  of  Dahl  and  Co., 
this  acid  being  very  readily  converted  into  the  yellow  by  diazotising 
and  then  heating  with  nitric  acid.  Through  the  kindness  of  Dr. 
Caro,  a  considerable  quantity  of  this  acid  was  obtained  from  the 
Badische  Anilin  und  Sodafabrik. 

When  reduced  by  the  hydrazine  method,  the  Dahl  No.  Ill  acid  is 
found  to  yield  the  authors'  1  :  3'-naphthalenedisulphonic  acid  ;  the 
sulphochloride  actually  prepared  from  the  acid  melted  at  127°,  and 
the  corresponding  dichloronaphthalene  at  49°.  Taking  into  account 
the  fact  that  naphthol-yellow  S  is  a  heteronucleal  ^-sulphonic  deriva- 
tive, this  result  is  alone  sufficient  to  determine  the  constitution  of 
the  yellow  and  of  the  amido-acid,  thus — 

OH  NHo 

S/V\  /V\,NO„  S/VV 


S  NO2  s 

1  :  3'  naphthalene-  Dinitro-alpha-  Pahl  acid 

disulphonic  acid.  naphlhol.  No.  III. 


OH 


NO2 


NO2 
Naphthol-yellow  S. 

The  chlorodisulphonic  acid  prepared  from  tbe  Dahl  acid  yields  a 
sulphochloride  very  soluble  in  benzene,  from  which  it  crystallises  in 
small  prisms  ;  it  separates  from  petroleum  spirit  in  rosettes  of  small, 
apparently  rectangular  prisms  melting  at  107°.  The  corresponding 
trichloronaphthalene  affords  a  remarkable  case  of  dimorphism :  it  is 
sparingly  soluble  in  hot  alcohol,  from  which  it  crystallises  in  slender 
needles  melting  at  66°  ;  if  the  melting  point  be  redetermined  as 
soon  as  solidification  has  taken  place,  it  is  found  to  be  56°,  but  if 
determined  after  a  longer  interval  66",  as  in  the  first  instance.  This 
trichloronaphthalene  should  be  identical  with  that  prepared  by 
Widman  from  dichlorouaphthalene-/3-sulphonic  chloride,  which  the 
authors  have  shown  to  be  a  derivative  of  1  :  4-dichlorona23hthalene 
(c/.  these  Proceedings,  1888,  106),  but  Widman's  product  is  said  to 
melt  at  56° ;  the  authors  find,  however,  on  preparing  it  according  to 
Widman's  direction,  that  it  also  melts  at  66°  or  56°.     By  nitrating 
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1  :  3'-n-dichloronaphthalene  Cleve  obtained  a  nitrodichloronaphthalene 
yielding  a  trichloronaphalene  melting  at  65" ;  tbo  author's  observa- 
tions show  that  this  is  in  reality  identical  with  the  Widman  trichloro- 
naphthalene,  and  therefore  that  the  behaviour  of  1  :  3'-dichloro- 
naphthalene  on  nitration  is  perfectly  "  normal,"  and  strictly  compar- 
able  with  that  of  both  a-  and  /3-monochloronaphthalcne. 

By  sulphonating  1  :  4-chloronaphthalenesulphonic  acid  in  the  form 
of  potassium  salt  by  means  of  the  theoretical  proportion  of  sulphuric 
anhydride  employed  as  20  per  cent,  anhydrosulphuric  acid  at  100°, 
the  authors  have  obtained  a  chlorodisnlphonic  acid  identical  with 
that  prepared  from  the  Dahl  amido-acid  :  showing  that  the  a-chloro-, 
a-amido-  and  a-hydroxy-monosulphonic  compounds  behave  similarly 
on  further  sulphonation ;  but  it  remains  to  be  ascertained  whether  the 
series  of  changes  leading  up  to  the  production  of  the  final  stable 
compounds  is  identical  in  the  several  cases. 
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Travaux  de  la  Station  Agronomique  de  I'Scole  d'Agriculture  de 
Grignon,  par  P.  P.  Deherain.     Paris  1889.  From  the  Author. 

Death  in  the  Pot ;  a  Treatise  on  Adulterations  of  Food  and  Culinary 
Poisons,  and  Methods  of  Detecting  them,  by  F.  Accnm.     London. 

From  Hy.  Bassett,  Esq. 
II.  By  Purchase. 
Chemie  der  menschlichen  Nahrungs-   und    Genuss-mittel,  von  J. 
Konig.     3te  Aufl.     Band  I.     Berlin  1889. 

Traite  de    Chimie  generale,  par   P.   Schiitzenberger.      Tome  VI. 

Paris  1890. 

Handbuch  der  chemischen  Technologic,  von  R.  v.  Wagner. 
13te  Aufl.  neu  bearbeibet  von  F.  Fischer,     Leipzig  1889. 

Lehrbuch  der  gerichtlichen  Chemie,  von  G.  Baumert  Erste 
Abtheilung.     Braunschweig  1889. 


At  the  next  meeting,  on  February  20th,  the  following  papers  will 
be  read : — 

The  behaviour  of  the  more  stable  oxides  at  high  temperatures. 
By  G.  H.  Bailey,  D.Sc,  and  W.  B.  Hopkins. 

The  influence  of  different  oxides  on  the  decomposition  of  potas- 
sium chlorate.     By  G.  J.  Fowler,  M.Sc,  and  J.  Grant. 

Note  on  ammonium  hypochlorite.     By  C.  F.  Cross  and  E.  J.  Bevan 
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OF   THE 

CHEMICAL    SOCIETY. 

No.  78.  Session  1889-90. 


February  20tli,  1890.     Dr.  W.  J.  Russell,  F.R.S.,  President,  in  the 

Cbair. 

Messrs.  Frank  H.  Mason,  A.  H.  McConnell,  Edward  Russell,  John 
Wade  and  S.  Russell  Wells,  were  formally  admitted  Fellows  of  the 
Society. 

It  was  announced  that  the  following  changes  in  the  Council  list 
were  proposed  by  the  Council : — 

As  Vice-Presidents :  Professors  Crum  Brown,  F.R.S.,  and  W.  N. 
Hartley,  F.R.S.;  vice  Prof.  McLeod,  F.R.S.,  and  Mr.  Ludwig  Mond. 

As  Members  of  Council:  Messrs.  Henry  Bassett,  C.  F.  Cross, 
Professor  R.  Meldola,  F.R.S.,  and  Mr.  M.  M.  P.  Muir ;  vice  Professors 
A.  H.  Church,  F.R.S.,  and  F.  Clowes,  Mr.  C.  W.  Heaton,  and  Dr.  H. 
F.  Morley. 

Messrs.  Bernard  Dyer,  R.  H.  Davies  and  R.  J.  Friswell  were 
appointed  by  the  meeting  to  audit  the  Treasurer's  accounts. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  William 
Frede.  ck  Laycock,  Ph.D.,  2,  Park  Street,  Dewsbury ;  Arthur  Sheridan 
Lea,  Caius  College,  Cambridge ;  George  Mxiller,  125,  Mercer  Street, 
Jersey  City,  N.  Jersey,  U.S.A. ;  E.  H.  Neville,  M.A.,  Sidney  College, 
Cambridge ;  Ernest  George  Scott,  Mayer  Hall,  near  Birkenhead ; 
Willie  Brewin  Shuttlewood,  Hong  Kong;  Frederick  Richai'd  M, 
Stone,  64,  Thomas  Street,  Merthyr. 

The  following  papers  were  read  : — 

10.  "  The  behaviour  of  the  more  stable  oxides  at  high  tempera- 
tures."    By  G.  H.  Bailey,  D.Sc,  Ph.D.,  and  W.  B.  Hopkins. 

The  authors  chiefly  devote  attention  in  this  notice  to  oxide  of 
copper.       Previous    experimenters   had    obtained    cuprous  oxide  by 
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heating  the  oxide  to  redness.  From  the  results  obtained  by  the 
authors,  it  appears  that  at  higher  temperatures  oxygen  is  given  off, 
and  that  an  oxide  having  the  composition  CuyO  is  formed.  This  is 
insoluble  in  mineral  acids  and  even  in  boiling  aqua  reg^a;  it  can, 
however,  be  changed  into  a  soluble  form  by  fusion  with  caustic 
potash,  from  which  it  separates  on  treatment  with  water.  The  oxides 
of  lead  and  tin  seem  to  behave  like  that  of  copper  at  high  tempera- 
tures. 

11.  "  The  influence  of  different  oxides  on  the  decomposition  of 
potassium  chlorate."     By  G.  J.  Fowlev,  M.Sc,  and  J.  Grant. 

The  object  of  the  experiments  has  been  to  systematically  examine 
the  influence  of  the  chief  metallic  oxides  and  certain  unstable  salts 
on  the  decomposition  of  potassium  chlorate.  Upwards  of  a  hundred 
experiments  have  been  ruade,  the  most  significant  of  which  are 
recorded  in  the  paper.  In  each  case,  the  tempeiature  at  which 
oxygen  is  evolved,  the  amount  of  chlorine  given  off  and  the  com- 
position of  the  residue  after  heating  have  been  determined.  The 
variation  of  the  results  according  to  the  acid  or  basic  character  of 
the  oxide  added,  its  physical  condition  and  the  relative  masses  of  the 
oxide  and  chlorate  has  been  recorded. 

The  results  obtained  may  be  summarised  as  follows  : — 

(1.)  Acid  oxides,  such  as  V2O5,  WO3  and  UsOs,  cause  the  evolution 
of  oxygen  at  a  reduced  temperature;  a  meta vanadate,  tungstate  or 
nranate  being  formed.  Chlorine  is  evolved  in  these  cases  in  large 
quantity,  but  the  whole  of  the  oxygen  of  the  chlorate  is  not  evolved, 
as  the  compound  of  K2O  with  the  oxide  is  not  decomposed  either  by 
heat  or  by  chlorine :  4KCIO3  +  2V2O5  =  2K,OVo05  +  2Clo  -f  5O2. 

(2.)  Alumina  probably  acts  similarly  but  less  energetically,  the 
attraction  between  the  KoO  and  AI0O3  not  being  so  great. 

(3.)  In  the  case  of  chromium  sesquioxide,  the  oxygen  is  evolved  at 
a  reduced  temperature,  accompanied  by  chlorine.  The  decomposition 
may  be  supposed  to  be  brought  about  by  the  affinity  of  the  Cr203  for 
0  and  the  afiinity  of  the  CrOs  thus  formed  for  K2O,  but  all  the 
oxygen  of  the  chlorate  is  not  evolved,  since  SKCIO3  +  2Cr203  = 
4K2Cr04  +  -iCl,  +  70,. 

(4.)  In  the  case  of  the  sesquioxides  of  ii'on,  cobalt  and  nickel, 
cupric  oxide  and  manganese  dioxide,  oxygen  is  evolved  at  a  compara- 
tively low  temperature  accompanied  by  only  a  little  chlorine ;  the 
oxide  is  left  but  little  altered  at  the  end  of  the  experiment. 

Accepting  McLeod's  theory  of  the  action  of  manganese  dioxide 
(Chem.  Soc.  Trans.,  1889,  184),  which  is  fully  in  harmony  with  the 
results  of  the  experiments   under  consideration,  it  would  seem  that 


21 

manganese  dioxide  first  acts  bj  I'eason  of  its  affinity  for  oxygen  and 
the  affinity  of  the  higher  oxide  thus  formed  for  KjO.  The  perman- 
ganate first  formed,  however,  is  unstable  (here  there  is  a  difference 
between  the  oxides  of  this  class  and  those  of  the  preceding),  and  is 
resolved  into  KoMn04  +  MnOo  +  O2.  The  KjMnOi  is  decomposed 
by  chlorine  into  KCl  and  MnOj,  which  is  thus  regenerated.  The 
addition  of  sodium  carbonate  retards  the  evolution  of  oxygen, 
probably  because  the  manganate  is  thereby  rendered  more  stable. 
The  action  of  the  other  oxides  (c/.  Spring  and  Pi-ost)  of  this  class 
can,  it  is  believed,  be  explained  in  a  similar  manner  to  that  of 
manganese  dioxide. 

(5.)  The  monoxides  of  barium,  calcium  and  lead  cause  no  evolu- 
tion of  oxygen  when  heated  with  chlorate,  but  the  latter  breaks  up 
below  its  normal  temperature  of  decomposition,  potassium  chloride 
and  a  peroxide  being  formed.  Here  the  affinity  of  the  oxide  for 
oxygen  induces  change. 

(6.)  On  the  other  hand,  potassium  chlorate  may  act  as  a  reducing 
agent  in  the  presence  of  such  oxides  as  silver  oxide  and  the  per- 
oxides of  barium  and  lead,  a  perchlorate  being  formed.  No  oxygen 
is  evolved.  Here  the  change  is  brought  about  by  the  affinity  of  the 
chlorate  for  oxygen.  In  the  case  of  the  oxides  of  calcium,  barium 
and  lead,  the  extent  to  which  the  chlorate  is  oxidised  evidently 
depends  on  the  relative  masses  of  the  interacting  substances. 

(7.)  Water  of  hydration  appears  to  diminish  the  activity  of  an 
oxide,  owing  doubtless  to  the  absorption  of  heat  necessary  for  its 
conversion  into  steam. 

(8.)  The  physical  condition  of  the  oxide  is  of  influence.  Copper 
oxide  prepared  in  the  dry  way  is  almost  inactive. 

(9.)  Certain  substances,  although  appai-ently  they  undergo  no 
chemical  change,  assist  the  decomposition,  e.g.,  powdered  glass,  sand 
and  kaolin. 

(10.)  Oxides  such  as  those  of  zinc  and  magnesium  are  inactive. 

Discussion. 

Dr.  HoDGKixsox  said  that  he  had  noticed  that  all  the  chlorine  was 
expelled  from  potassium  chlorate  by  heating  it  with  either  ui'anic  or 
tungstic  or  vanadic  oxide — was  this  because  these  oxides  expel  the 
chlorine  from  chlorides  ?  In  the  case  of  stannic  oxide,  everything 
depended  on  the  state  of  the  oxide :  the  native  form  had  no  action, 
but  metastannic  acid  expelled  chlorine. 

Professor  McLeod  thought  that  the  decomposition  of  potassium 
chlorate  was  promoted  in  some  cases  by  a  mere  action  of  presence 
similar  to  that  which  charcoal  exercises  on  the  boiling  of  water  :   for 
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instance,  platinum  black  aiipcarctl  to  act  in  this  way,  and  probably 
basic  oxides  exercised  a  similar  influence. 

Professor  Ramsay  expressed  the  opinion  that  in  some  cases  the 
oxides  were  converted  into  corresponding  clilorates :  that  copper 
oxide,  for  instance,  became  converted  into  copper  chlorate,  "which  was 
thereupon  resolved  into  copper  oxide  and  an  unstable  oxide  of  chlor- 
ine ;  it  was  desirable  from  this  point  of  view  to  study  the  behaviour 
of  various  chlorates. 

Professor  Thorpe  said  that  much  had  already  been  done  in  the 
direction  suggested  by  Professor  Ramsay ;  but  difficulty  arose  as 
many  chlorates  Avere  hydrated  salts  which  decomposed  during  dehy- 
dration. After  calling  attention  to  Teed's  and  Frank] and  and  Ding- 
wall's experiments,  he  said  there  was  no  evidence  that  when,  for 
example,  manganese  dioxide  was  used  manganese  chlorate  was  formed. 
Mr.  Eccles  had  several  years  ago  made  experiments  in  his  laboratory 
to  test  this  point,  and  had  found  that  no  alkali  was  formed  when 
manganese  dioxide  was  used,  as  must  have  been  the  case  if  any 
chlorate  of  the  oxide  were  produced.  The  non-production  of  per- 
chlorate  was  the  most  remarkable  feature  of  the  change  in  presence 
of  manganese  dioxide  (c/.  Chem.  Soc.  Journ.,  1876,  856). 

In  reply  to  a  remark  by  Professor  Ramsay,  Professor  McLeod  said 
that  the  formation  of  permanganate  accounted  for  the  fact  that  no 
alkali  was  obtained,  although  chlorine  was  given  off. 

12.  "  The  interaction  of  hypochlorites  and  ammonium  salts. 
Ammonium  hypochlorite."     By  C.  F.  Cross  and  E.  J.  Bevan. 

No  mention  is  made  of  ammonium  hypochlorite  in  the  later  text- 
books and  dictionaries  ;  in  the  last  edition  of  Chnelin  (vol.  2,  479), 
however,  there  is  a  short  parag-raph  headed  "Ammonium  hypo- 
chlorite ? "  in  which  its  probable  existence  is  spoken  of  on  the 
authority  of  Schonbein.  This  chemist  observed  that  a  pungent  odour 
is  developed  when  ammonia  is  added  to  chlorine-water,  and  that  the 
liquid  exhibits  bleaching  powers  and  the  property  of  decomposing 
hydrogen  peroxide  with  liberation  of  oxygen:  hence  it  was  supposed 
that  the  destructive  action  of  chlorine  on  ammonia  is  preceded  by  the 
formation  of  ammonium  hypochlorite. 

The  authors  have  recently  had  occasion  to  study  the  subject  more 
closely.  On  treating  a  dilute  solution  of  bleaching  jDowder  with  the 
equivalent  quantity  of  an  ammonium  salt,  no  sensible  loss  of  "  avail- 
able chlorine "  takes  place  provided  interaction  occur  at  a  low 
temperature  (10  ).  The  pungent  odour  already  mentioned  as  noticed 
by  Schonbein  suggested  that  the  resulting  compound  was  volatile, 
and,  therefore,  in  order  to  obtain  evidence  as  to  its  composition,  a 
current  of   air  was  passed  through  the  solution   and   subsequently 
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through  water  and  through  a  solution  of  potassium  iodide  acidified 
with  normal  acid  ;  eventually  the  liberated  iodine  was  titrated  with 
thiosulphate  and  the  excess  of  acid  was  determined  in  the  same  solu- 
tion by  means  of  normal  alkali.  The  iodine  liberated  was  taken  as 
equivalent  to  the  chlorine,  and  the  amount  of  acid  saturated  as 
equivalent  to  ammonia ;  the  results  obtained  were— 

(1.)  CI  =  0-0365  NH4  =  0-0090  2-06  •  I 

(2.)  CI  =  0-0316  NH,  =  0-0081  1-98  :  1. 

These  correspond  with  the  formula  NH4OCI,  in  which  the  ratio  of 
oxidising  chlorine  to  ammonium  is  that  of  2C1 :  NH^.  Further  evidence 
as  to  the  composition  of  the  compound  was  obtained  by  extracting  the 
aqueous  solution  with  ether,  and  after  diluting  the  extract  with 
alcohol  adding  potassium  iodide  and  the  necessary  quantity  of  thio- 
sulphate :  the  resulting  mixture  was  neutral.  The  compound  was 
also  volatilised  by  means  of  a  current  of  air,  which  was  then  washed 
and  passed  into  a  solution  of  sodium  sulphite ;  the  oxidation  of  the 
sulphite  was  the  only  change  observed,  the  solution  remaining 
neutral,  whereas  had  no  ammonia  been  present  it  would  necessarily 
have  been  acid. 

The  evidence  of  the  formation  and  existence  of  ammonium  hypo- 
chlorite in  solution  would  seem,  therefore,  to  be  complete  ;  the  isolation 
of  such  a  compound,  however,  would  necessarily  be  attended  with 
considerable  difficulty,  and  all  attempts  in  this  direction  have  hitherto 
failed  to  give  a  result. 

At  ordinary  temperatures  solutions  prepared  as  described  contain- 
mgfrom  1  to  2  giams  CI  per  100  lose  oxidising  chlorine  comparatively 
rapidly :  thus  one  containing  TO  grams  per  100  immediately  after 
preparation  contained  after  filtering  and  standing  2  hours  012  o-ram  ; 
after  48  hours  0-06,  and  after  72  hours  0-04.  '' 

The  ammonia  product  presents  curious  anomalies  in  oxidising  pro- 
perties in  comparison  with  other  hypochlorites  :  thus  it  is  without 
action  on  many  colouring  matters,  e.g.,  those  of  the  vegetable  fibre;  a 
solution  tinged  with  a  drop  of  a  solution  of  indigo  sulphonate  retains 
its  colour  for  some  hours,  although  it  at  once  liberates  iodine  from 
potassium  iodide ;  and  it  does  not  peroxidise  hydrated  lead  oxide,  nor 
does  it  oxidise  potassium  ferrocyanide  in  presence  of  acetic  acid.  But 
it  oxidises  sulphites  and  arsenites,  and  its  efFect  on  aniline  salts  is 
identical  with  that  of  ordinary  hypochlorites. 

The  compound  is  easily  formed  by  the  electrolysis  of  ammonium 
chloride  solutions. 

DiSCUSSilON. 

Professor  Ramsay  said  that  a  few  months  ago  he  also  had  at- 
tempted to  prepare  ammonium  hypochlorite,  and  had  found  that  on 
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adding  ammonia  to  h^ypochlorons  acid  nitrogen  was  not  given  off.  It 
was  to  be  noted  that  the  formula  of  ammonium  hypochlorite  was 
equivalent  to  that  of  h3'droxylamine  hydrochloride. 

In  answer  to  Professor  Dunstan,  Mr.  Cross  said  that  the  addition 
of  acid  did  not  alter  the  properties  of  the  liquid  as  an  oxidising  agent. 

Dr.  Armstrong  suggested  that  probably  the  authors  were  dealing 
with  a  chlorinated  derivative  of  ammonia,  e.g.,  NHoCl :  Gattermann's 
experiments  show  that  such  compounds  are  more  stable  than  is 
usually  supposed. 

13.  "  The  action  of  phosphoric  anhydride  on  stearic  acid."  By  F. 
Stanley  Kipping,  Ph.D.,  D.Sc,  Heriot  Watt  College. 

It  is  stated  in  both  editions  of  Beilstein  that  when  stearic  acid 
is  heated  with  phosphoric  anhydride  it  yields  a  compound  of  the 
formula  C18H34O,  melting  at  54 — 56°,  insoluble  in  potash.  As  the 
formation  of  a  compound  so  related  to  the  acid  in  this  mannei 
appeared  remarkable,  being  I  believe,  without  a  parallel,  I  have 
re-examined  the  subject,  and  am  led  to  give  a  brief  account  of  my 
I'esults  in  order  to  reserve  the  study  of  this  and  similar  changes. 

If  stearic  acid  be  heated  at  about  200°  in  an  oil-bath,  and  about 
an  equal  weight  of  phosphoric  anhydride  be  added  in  small  portions 
at  a  time,  the  whole  being  well  stirred,  a  considerable  quantity  of  gas 
is  evolved  and  a  black,  tarry  mass  is  obtained.  The  mixture  is 
allowed  to  cool,  then  stirred  with  water  and  the  whole  boiled  for 
some  time  with  a  large  excess  of  moderately  concentrated  potash  in 
order  to  remove  the  phosphoric  acid.  A  dark -brown,  almost  black 
oil  collects  on  the  surface  and,  on  cooling,  solidifies  to  a  soft,  waxy 
cake ;  this  product  is  separated  from  the  alkaline  solution,  washed 
with  water,  transferred  to  a  flask  and  repeatedly  extracted  with  boil- 
ing dilute  alcohol.  The  alcoholic  extracts  deposit,  on  cooling,  a 
3'^ellowish,  flocculent  substance,  and  there  remains  in  the  flask  a  dark- 
brown,  waxy  mass  which  is  very  sparingly  soluble  in  dilute  alcohol ; 
this  residue  is  being  investigated. 

The  compound  which  separates  from  the  alcoholic  solution  can  be 
obtained  in  a  colourless  condition  by  repeatedly  recrystallising  it  from 
alcohol  and  ether.  It  crystallises  in  colourless,  waxy,  microscopic 
plates,  and  is  only  sparingly  soluble  in  cold  ether  and  alcohol,  but 
much  more  readily  in  the  warm  solvents  and  in  benzene  ;  it  seems  to 
be  insoluble  in  hot  potash  or  in  ammonia.  When  heated  slowly  in 
a  capillary  tube  it  begins  to  soften  at  73°  and  melts  completely  at 
75 — 7&°,  or  about  3°  higher  than  stearic  acid.  On  combustion, 
0-1420  gram  gave  0"4316  gram  CO2  and  01771  gram  H^O. 
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The  results  show  clearly  that  the  compovind  is  not  simply  un- 
changed stearic  acid,  a  fact  which  is  further  proved  by  the  higher 
melting  point,  and  that  it  has  not  the  composition  C18H34O  is  apparent 
fi'om  the  high  percentage  of  hydrogen  which  it  contains.  The 
results  of  the  analysis  agree  very  closely  with  the  formula  C35H70O, 
and  the  experiment  described  below  confirms  this  conclusion. 

It  seems,  then,  that  when  stearic  acid  is  heated  with  phosphoric 
anhydride,  under  the  conditions  described  above,  one  of  the  products 
is  stearone,  and  that  action  takes  place  according  to  the  equation : 
2Ci-H35-COOH  =  (CnH35)2CO  +  CO3  +  H^O.  Quantitative  experi- 
ments have  not  yet  been  made,  but  the  yield  appears  to  be  as  good, 
or  better,  than  that  obtained  in  preparing  stearone  by  the  distillation 
of  salts  of  stearic  acid. 

Stearone  has  been  previously  prepared  by  Heintz  (Jahresh.,  1855, 
515,  516)  by  distilling  stearic  acid  alone  or  with  lime  ;  Heintz  gives 
87-8°  as  the  melting  point,  whereas  the  compound  obtained  as 
described  above  melts  at  75 — 76°.  The  cause  of  this  difference  has 
not  yet  been  ascertained,  but  it  is  probably  due  to  the  presence  of 
impurities  too  small  in  quantity  to  have  any  effect  on  the  analysis. 
The  stearic  acid  employed  melted  at  about  62°  ;  the  experiments  will 
be  repeated  with  the  pure  acid. 

Stearonehydroxime  (CnH35)2C!N*ON.  A  small  quantity  of  the 
colourless,  crystalline  compound  (m.p.  75 — 76°)  was  dissolved  in 
warm  alcohol  and  boiled  for  about  three  hours  with  excess  of  hy- 
droxylamine  and  a  large  excess  of  potash.  On  cooling  the  solution 
and  adding  water,  a  coloui'less,  flocculent  substance  was  precipitated; 
the  solution  was  filtered,  the  precipitate  washed  repeatedly,  first  with 
dilute  hydrochloric  acid  and  then  with  water,  and  dried  on  a  porous 
plate.  0-2514  gram  gave  6'6  c.c.  of  nitrogen  at  755  mm.  and  40°,  or 
2-67  per  cent. ;  the  theoretical  percentage  corresponding  to  the 
formula  C35H71NO  is  3-07  per  cent.  This  hydroxime  is  a  colourless, 
seemingly  amorphous  compound  readily  soluble  in  benzene  and  warm 
alcohol,  but  insoluble  in  acids  and  in  alkalis.  When  heated  very 
slowly  in  a  cajoillary  tube,  it  begins  to  soften  at  about  53°  and  melts 
completely  at  58 — 59°.  It  separates  from  alcohol  as  a  powder  which, 
when  examined  under  the  microscope,  appears  to  be  perfectly  homo- 
geneous. 

14.  "  Semithiocarbazides."     By  Augustus  E.  Dixon,  M.D. 
OrtJwtolylphenylsemithiocarbazide    (from   o-tolylthiocarbamide    and 
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phenylbydi-azinc)  forms  vitreous  prisms  melting  at  162 — 163°.      It  is 
nearly  insoluble  in  water;  soluble  in  alcohol,  ether  and  chloroform. 

Fhenylortlwtolylspmifhiocarbazide  (from  phenylthiocarbimide  and 
o-tolylhydrazine)  is  isomeric  with  the  preceding.  It  forms  long, 
pearly- white  prisms  melting  at  145 — 146° ;  it  is  nearly  insoluble  in 
water,  but  dissolves  freely  in  alcohol,  ether  and  chloroform. 

Methi/Iphejiylsemithiocarbazide  forms  delicate,  silky  needles  melting 
between  88°  and  89°.  It  is  somewhat  soluble  in  hot  water;  very 
soluble  in  alcohol  and  in  chloroform. 

EthylortliotohjlsemitMocarbazide  crystallises  from  alcohol,  in  which 
it  is  rather  freely  soluble,  in  fine,  white  needles  possessing  a  faint 
pink  tinge.  It  melts  at  129 — 130° ;  is  insoluble  in  cold  water,  but 
dissolves  freely  in  ether  and  chloroform. 

Allylplienylsemitluocarhazide  separates  from  benzene  in  tangled 
masses  of  silvery-white,  flexible  needles,  which  become  highly 
electrical  on  friction;  it  melts  at  118 — 119°  to  a  bluish-gi'een  liquid. 
It  is  soluble  in  ordinary  solvents,  but  is  precipitated  from  solution  in 
benzene  by  light  petroleum. 

These  compounds  all  give  with  concentrated  sulphuric  acid 
solutions  varying  in  colour  from  greenish-blue  to  deep  azure.  They 
are  desulphurised,  either  with  great  difficulty,  or  not  at  all,  by  boiling 
alkaline  lead  tartrate  ;  but  readily  yield  their  sulphur  to  ammoniacal 
silver  nitrate.  With  CuSOi  or  FeoCls  they  afford  strongly-marked 
colour  changes. 

The  connexion  between  the  solubility  and  fusibility  of  the  several 
compounds  is  traced,  and  it  is  shown  that,  as  a  rule,  Carnelley's  prin- 
ciple holds  good  that  the  greater  the  solubility  the  lower  is  the 
melting  point ;  the  author  also  suggests  an  application  of  Carnelley's 
principle  to  connect  the  melting  points  with  the  molecular  structure. 

15.  "  Note  on  the  production  of  ozone  by  flames."  By  J.  Tudor 
Cundall,  B.Sc,  University  College,  Cardiff. 

It  is  stated  by  L.  Ilosvay  de  IS".  Ilosva  {Ber.  Beferate,  1889,  791  et  seq.) 
that  when  the  products  of  combustion  of  various  kinds  of  flames 
are  collected,  they  do  not  exhibit  the  smell  and  taste  of  ozone.  This 
is  confirmed  by  the  resiilts  of  some  unpublished  experiments  made  by 
the  author  in  a  similar  mannei*  in  1886. 

Recently,  however,  the  author  has  found  that  the  air  aspirated 
through  a  tube  (3  mm.  in  bore)  whose  mouth  is  fixed  about  5  mm. 
above  the  tube,  and  5  mm.  away  fi'om  the  flame,  of  a  Buusen  burner, 
both  tastes  and  smells  strongly  of  ozone.  Similar  results  were 
obtained  both  from  luminous  and  hydrogen  flames. 

It  was  not  found  possible  to  confirm  this  fact  by  any  other  test  for 


27 

ozone,  owing  to  the  impossibility  of  finding  any  which  was  sufficiently 
sensitive  which  was  not  common  to  it  and  dilute  nitrogen  oxides. 
At  first  sight,  it  seemed  that  Houzeau's  papers  (impregnated  with  red 
litmus  and  potassium  iodide)  would  give  the  necessary  distinction,  as 
an  acid  gas  could  not  be  expected  to  give  an  alkaline  product.  Ilosva 
states,  however,  that  nitrogen  oxides  turn  these  papers  blue,  and  the 
author  has  confirmed  this  result. 

Papers  impregnated  with  thallium  hydroxide  were  employed  with 
negative  results,  but,  on  testing  them  in  a  stream  of  ozonised  oxygen 
from  a  Siemens  tube,  they  were  found  to  be  far  from  sensitive.  The 
same  applies  to  an  acidified  solution  of  sulphanilic  acid  and 
a-napthylamine,  which  certainly  gives  a  yellow  colour  with  a  fair 
amount  of  ozone,  but  this  colour  is  completely  masked  by  the  rose-red 
produced  by  small  ti-aces  of  nitrogen  oxides  which  may  be  present 
simultaneously. 

The  gas  aspirated  in  this  way  both  from  coal  gas  and  hydroo-en 
flames  gave  definite  indications  with  mercury  of  the  peculiar  behaviour 
of  ozone,  but  the  quantity  present  was  not  suSicient  to  make  the 
mercury  adhere  completely  to  its  containing  flask. 

In  conclusion,  the  author  agrees  with  Ilosva  in  so  far  that  he 
regards  the  smell  and  taste  of  ozone  as  the  only  tests  for  it  that  are 
at  all  reliable  when  it  is  present  only  in  traces,  but  differs  frora  him 
as  regards  its  formation  in  flames ;  although  nitrogen  oxides  are 
undoubtedly  formed  in  flames,  yet  at  the  same  time  ozone  can  be 
detected  by  aspii-ating  the  air  surrounding  the  flame  in  such  a  manner 
as  to  get  a  minimum  of  the  products  of  combustion  and  at  as  low  a 
temperature  as  possible. 


ANNIVERSARY    MEETING. 

The  anniversary  meeting  will  be  held  at  Four  o'clock  in  the  After- 
noon of  Thursday,  March  27th  next. 

It  is  arranged  that,  in  the  evening  of  the  same  day,  the  Fellows  and 
their  friends  will  dine  together  at  the  Whitehall  Rooms,  Hotel 
Metropole  (entrance  in  Whitehall  Place).  Dinner  will  be  on  the 
table  at  seven  for  half-past  seven  o'clock.  Fellows  intendino-  to  be 
present  are  particularly  requested  to  give  notice  by  means  of  a  post- 
card which  they  will  receive  for  the  purpose  not  later  than  Saturday, 
March  22nd.     Price  of  dinner,  including  Avine,  One  Guinea. 


It  is  proposed  to  hold  a  special  meeting  of  the  Society  on  Thursday, 
May  8th,  for  the  exhibition  of  new  interesting  apparatus  or  specimens. 
Fellows  who  desire  to  exhibit  objects  are  requested  to  communicate 
with  the  Secretaries. 
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At  the  meeting  on  March  20th,  Professor  Judd,  F.R.S.,  will  deliver 
a  lecture  on  ihe  evidence  afforded  by  fexrcgraphical  research  of  tlie 
occurrence  of  chemical  change  under  great  pressures. 


At  the  next  meeting,  on  Thui"sday,  March  6th,  the  following  candi- 
dates will  be  balloted  for  :  — 

1.  Anderson,  Frederick  Alfred,  B.Sc,  Lesney  House,  Erith,  Kent. 

2.  Babingtou,  Percival,  Elmfield,  Rotherham,  Yorks. 

3.  Beardmore,   G.   Russell,  M.D.,  "Warwick   House,  Upper  Street, 

Islington. 

4.  Berncastel,  Richard,  38,  Ventnor  Villas,  Brighton. 

5.  Blount,  Bertram,  1,  Broadway,  Westminster. 

6.  Blake,  Robert  Frederick,   37,  Hartiugton  Street,  Dublin  Road. 

Belfast. 

7.  Bunting,  Henry  Herbert,  82,  Netherwood  Road,  Kensington,  W. 

8.  Burton,  William,  18,  Victoria  Street,  Stoke-on-Trent. 

9.  Cobbold,  Paul  Alexander,  Warwick  School,  Warwick. 

10.  Dennant,  John,  Lyndhui-st  Crescent,  Glenferrie,  Melbourne. 

11.  Gossling,  Frank,  Waldegrave  Road,  Teddingtou. 

12.  Jackson.  John  Charles,  51,  Wellington  Road,  St.  John's  Wood. 

13.  Lumsden,  John  S.,  5,  Paradise  Road,  Dundee. 

14.  Macintyre,  Alfred  E.,  Saint  John,  N.B.,  Canada. 

15.  Mills,  Frederick,  Bevan  Crescent,  Stockton-on-Tees. 

16.  Moore,  Ira,  Sutton,  Ci'osshills,  via  Keighley. 

17.  Myles,  John,  Butterburn  Park,  Hamilton. 

18.  Rothwell,  Robert  Richard,  82,  Mawson  Street,  Ardwick  Green, 

Manchester. 

19.  Sargeant,  Edward,  75,  Park  Road,  Bolton. 

20.  Valentin,  Basil  William,  Acton  Brewery,  Birmingham. 


The  following  papers  will  be  read  : — 

"  Crystalline  products  derived  from  various  species  of  Citrus^  By 
Professor  Tildeu,  F.R.S.,  and  C.  R.  Beck. 

"  Reduction  of  a-Diketones."  By  Dr.  Japp,  F.R.S.,  and  Dr. 
Klingemann. 

"  Studies  on  Isomeric  change.  Halogen-derivatives  of  quinone." 
By  A.  R.  Ling. 
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March   6tli,    1890.     Dr.   W.   J.    Russell,   F.R.S.,   Pi-esident,   in   tlie 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Josepli 
Barker,  8,  St.  James's  Street,  S.W. ;  Charles  Ridgeway  Beck,  181, 
High  Street,  Burton-on-Trent ;  David  Corrie,  Nobel's  Explosives 
Companv,  Polmont  Station,  N.B. ;  Andrew  Cowan  Holborn,  B.Sc, 
10,  West  Garden  Street,  Glasgow  ;  Herman  Lescher,  61,  Egerton 
Gardens,  South  Kensington;  Henry  de  Mosentbal,  220,  Winchester 
House,  Old  Broad  Street,  E.C.;  James  S.  H.  Walker,  304,  Morning- 
side  Road,  Edinburgh. 

The  following  were  elected  Fellows  of  the  Society: — Frederic 
Alfred  Anderson,  B.Sc,  Percival  Babington,  G.  Russell  Beardmore, 
M.D.,  Richard  Berncastel,  Bertram  Blount,  Robert  Frederick  Blake, 
Henry  Herbert  Bunting,  William  Burton,  Paul  Alexander  Cobbokl, 
John  Denhant,  Frank  Gossling,  John  Charles  Jackson,  John  S. 
Lumsden,  Alfred  E.  Macintyre,  Frederick  Mills,  Ira  Moore,  John 
Myles,  Robert  Richard  Rothwell,  Edward  Sergeant,  M.D.,  Basil 
AViliiam  Valentin. 

The  President  announced  that  the  senior  Secretary  would  attend 
the  meeting  to  be  held  in  Berlin  on  March  the  11th,  to  colebi'ate  the 
2oth  anniversary  of  Professor  Kekule's  benzene  theorj-,  and  would 
present  the  following  address  from  the  Society  : — 

"  The  President  and  Council  of  the  Chemical  Society,  on  behalf  of 
British  Chemists,  desire  to  offer  to  Professor  August  Kekule  their 
warmest  congratulations  on  the  occasion  of  the  Twenty-fifth  An- 
niversary of  the  promulgation  of  his  theory  of  the  Constitution  <>f 
Aromatic  Compounds. 
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"  The  influence  which  the  felicitous  conception  of  Benzene  as  a 
closed  chain  has  had  on  the  development  of  chemical  theory,  the  im- 
petus which  it  has  imparted  to  the  study  of  the  intricate  problems  of 
isomerism  ;imon<;  the  derivatives  of  this  and  similar  compounds,  and 
the  guidance  which  it  has  afforded  in  an  industry  of  such  magnitude 
and  importance  as  that  of  the  Coal  Tar  Colours,  is  universally  re- 
cognised ;  and  it  is  with  special  pleasure  that  the  countrymen  of 
Farada}-,  the  discoverer  of  Benzene,  recount  these  benefits  while 
paying  honour  to  their  autlior. 

"  This  theory  found  the  chemistry  of  even  the  immediate  derivatives 
of  benzene  an  almost  untilled  field  ;  it  has  transformed  it  into 
a  fertile  province,  to  which  have  been  annexed  regions  the  very 
existence  of  which  was  unknown. 

"May  it  long  be  permitted  to  you,  Professor  Kekule,  whose  work 
has  been  so  full  of  suggestion  and  inspiration,  to  remain  witness 
to  the  benefits  which  continue  to  flow  from  your  fruitful  generalisa- 
tion." 

The  following  papers  were  read : — 

16.  "  Some  crystalline  substances  obtained  from  the  fruits  of  various 
species  of  Citrus.'"  By  William  A.  Tilden,  D.Sc,  F.R.S.,  and  Charles 
R.  Beck. 

The  authors  have  examined  the  solid  matters  which  are  deposited 
fi'om  freshly  extracted  oils  of  limes,  lemons,  and  bergamot  made  by 
hand.  The  substance  from  oil  of  limes  (C.  limetta),  after  purification 
by  repeated  crystallisations  from  alcohol  containing  a  little  potash, 
forms  small,  pale-yellow  needles,  united  in  tufts,  which  melt  at 
121 — 122°.  It  is  proposed  to  name  this  substance  limettin.  It  is  neither 
an  acid  nor  a  glucoside.  It  is  not  acted  on  by  acetyl  chloride  or  by 
phenylhydrazine.  Analysis  leads  to  the  formula  CieHuOe.  When 
submitted  to  the  action  of  bromine  it  affords  a  tribromo-derivative, 
CieHiiBrsOe,  which  crystallises  in  colourless  scales.  When  boiled  with 
a  concentrated  solution  of  soda  limetbin  loses  an  acetyl-group, 
yielding  a  substance  very  similar  to  itself  in  appearance  and  pro- 
perties, CuHii(0H)04.  When  fused  with  potash  it  yields  phloroglucol 
and  acetic  and  formic  acids. 

Essence  of  lemon  yields  a  substance  similar  to  limettin  in  appear- 
ance, though  the  crystals  are  more  lustrous  and  melt  at  116°.  Con- 
cordant analyses  lead  to  the  formula  CuHuOe,  which  contains  2C  less 
than  the  formula  of  limettin. 

Bergamot  yields  a  crystalline  compound  differing  from  both  the 
preceding.     It  forms  colourless,  distinct  prisms  melting  at  270 — 271°. 
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The  examination  of  this  substance  will  be  continued  when  a  supply  of 
material  has  been  obtained. 

These  substances  are  entirely  distinct  from  the  compounds  which, 
under  the  names  of  aurantiiu,  hesperidin,  limonin,  have  been 
obtained  by  other  chemists  from  various  fruits  of  the  orange  and 
lemon  tribe. 

The  two  former  of  these  are  glucosides.  Hesperidin  has  been 
shown  to  be  a  derivative  of  phloroglucol,  and  in  its  origin  is  probably 
connected  with  the  substance  described  under  the  name  limettin  in 
this  paper. 

17.  "  Reduction  of  a- di ketones."  By  Francis  R.  Japp,  F.R.S.,  and 
Felix  Klingemann,  Ph.D. 

Benzil  was  boiled  for  a  few  minutes  with  fuming  iodhydric  acid, 
and  after  removal  of  the  iodine  the  product  was  distilled  under  re- 
duced pressure  :  an  excellent  yield  of  deoxyhenzdin  was  obtained. 

Phenanthraquinone,  subjected  to  the  same  treatment,  yielded  the 
so-called  phenantlirone,  which  Lachowicz,  who  prepared  this  compound 
by  the  reduction  of  dichloi^phenanthrone  (from  phenanthraqiiinone  and 
phosphorus   pentachloride),  regarded  as  the  deoxybenzoin  of  phen- 

anthraquinone,    '  '  tt  j    ^^^  authors,  however,  conclude  that  it  is  a 

C6Hi'CH2 

phenol,  viz.,   i**    Ml  ,  as  it   is   not  acted  on  by  phenylhydrazine, 

C6H4'CH 

and  when  heated  with  acetic  anhydride  forms  an  acetyl-derivative 
(m.  p.  7Q — 77°).  When  Lustgarten's  test  for  /3-naphthol  (shaking 
the  solution  in  caustic  potash  with  chloroform)  is  applied  to  it,  like 
y3-napthol,  it  affords  a  strong  Prussian  blue  coloration,  the  colouring 
matter  separating  in  blue  needles  with  a  coppery  lustre.  This  inter- 
action is  to  be  further  studied. 

By  boiling  phenanthraquinone  with  acetic  acid,  to  which  a  small 
quantity  of  strong  iodhydric  acid  together  with  some  amorphous  phos- 
phorus had  been  added,  monacetyljphenanihraquinol, 

CuH8(OH)(OC2H30), 
was    obtained,    identical   with    the    compound  prepared  by  Klinger 
{Annalen,  249,  138)  by  the  direct  interaction  of  aldehyde  and  phen- 
anthraquinone in  sunlight. 

By  distilling  acetylphenanthraquinol  under  reduced  pressure,  two 
compounds  were  obtained  :  a  substance  which  distilled  over,  and 
which  crystallised  from  benzene  in  red  plates,  melting  at  155°,  giving 
on  analysis,  C,  84*0,  H,  4' 7  per  cent.  ;  and  a  second  substance,  which 
sublimed  into  the  neck  of  the  flask,  condensing  in  the  form  of  needles, 
melting  at  295 — 297°,  and  giving  figures  agreeing  with  the  formula 
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CogHifiO.  Tlie  autliors  obtained  a  compound  whicli  they  believe  to  be. 
identical  with  this  by  heating  acetyl phenanthraquiuol  with  concen- 
trated  chlorhydric  acid  at  200 — 210°  ;   it  is  possibly  tetraphenylene- 

fttrfuran,  1  „  '  |     14  A  i-r  '  ^^®  last- mentioned  mode  of  formation  being 

\/ 
0 

analogous  to  that  in  which  lepiden  (tetraphenylfiirfuran)  is  obtained 

from  benzoin. 

18.  "Studies  on  isomeric  change.  No.  IV.  Halogen-derivatives 
of  quinone  (first  notice)."     By  Arthur  R.  Ling. 

The  experiments  of  Hantzsch  and  of  Nietzki  have  proved,  in 
opposition  to,  those  of  Levy,  that  the  "  anilic  "  acids  are  paradi- 
hydroxy-derivatives,  and  Hantzsch  and  Schniter  have  shown  that  an 
isomeric  change  occurs  when  paradichloroquinone  is  brominated,  the 
product  being  metadichlorometadibromoqiiinone.  The  author  has 
made  several  attempts  to  prepare  paradichlorodibromoqninone,  but 
hitherto  unsuccessfully :  in  so  doing  he  has  obtained  results  which 
confirm  Hantzsch  and  Schniter's  conclusion. 

Metadichlorodibromoquinone  is  formed  on  brominating  paradi- 
chloroquinone or.  diacetylparadichloroquinol  in  acetic  acid  solution, 
also  by  the  chlorination  of  paradibromoquinone,  the  isomeric  change 
apparently  occurring  in  the  first  and  last  mentioned  cases  at  the 
ordinary  temperatui^e.  By  brominating  diacetylparadichloroquinol 
dissolved  in  carbon  tetrachloride  in  the  presence  of  a  trace  of  iodine, 
a  diacetyldichlorobromoquinol  has  been  obtained,  which  melts  at 
260 — 270° ;  this  may,  however,  be  a  mixture  of  isomerides. 

Metadichlorobromoquinone  is  obtained  by  brominating  metadi- 
chloroquinone,  and  also  together  with  the  paradichloro-derivative  by 
brominating  paradichloroquinone.  It  forms  yellow  plates  which  do 
not  show  a  sharp  melting  point  (175 — 180°)  ;  it  is  sparingly  soluble 
in  cold  alcohol,  easily  in  boiling.  On  treatment  with  potash  it  yields 
chlorbromanilic  acid.  The  quinol  formed  by  reducing  it  with  sul- 
phurous acid  separates  from  chloroform  in  white  needles,  melting  at 
135°,  spa^ringly  soluble  in  cold  water  or  in  chloroform  but  easily  in 
the  boiling  liquids.  On  acetylation  it  yields  a  diacetyl-derivative 
which  crystallises  from  alcohol  in  white  needles  melting  at  174 — 180°. 

Paradiehlorobromoquinone  is  formed  together  with  its  isomeride  on 
brominating  paradichloroquinone.  It  is,  somewhat  more  soluble  in 
the  ordinary  solvents. than  its  isomeride,  and  melts  at  158 — 159°.  On 
treatment  with  potash  it  yields  chloranilic  acid. 

Paradichlorobromoquinol  crystallises  from  water  in  long,  trans- 
parent, monohydrated    needles  which  melt  at  124 — 126° ;  they  easily 
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lose  tlieir  water,  becoming  opaque,  and  then  melt  at  132 — 135^ 
Recrjstallised  from  chloroform,  the  substance  melts  at  1355°  :  it 
possesses  about  the  same  solubility  in  all  the  solvents  tried  as  its 
isomeride.  Hence  the  two  cannot  be  separated  by  crystallisation. 
On  acetylation  it  yields  an  acetyl-derivative,  which  crystallises  in 
silky  needles  melting  at  158 — 159°,  sparingly  soluble  in  cold  dilute 
alcohol,  but  easily  in  boiling. 

When  paradichlorobromoquinone  is  brominated  at  the  ordinary 
temperature,  a  product  is  obtained  which  may  perhaps  contain  para- 
dichlorodibromoquinone,  since  on  treatment  with  potash  it  affords  a 
mixture  of  chlorobromanilic  and  bromanilic  acids.  In  this  way  the 
author  hopes  to  succeed  in  isolating  paradichlorodibromoquinone. 

19.  "Note  on  a  phenylic  salt  of  phenylthiocarbamic  acid."  By 
Augustus  E.  Dixon,  M.D. 

When  heated  together  in  equimolecular  proportions  at  140 — 150°, 
phenol  and  phenylthiocarbamide  interact  forming  phenylic  phenyl- 
thiocarbamide,  NHPh-CSOPh,  but  the  yield  is  very  small;  this  salt 
forms  octahedral  crystals  resembling  sulphur  in  appearance,  melting 
at  150°. 

20.  "  Contributions  to  the  chemistry  of  thiocarbamides.  Inter- 
action of  benzyl  chloride  and  of  allyl  bromide  with  thiocarbamide, 
phenyl-  and  diphenylthiocarbamides."     By  Emil  A.  Werner. 

An  account  is  given  of  the  first  part  of  an  investigation  of  the 
action  of  benzyl  chloride  and  allyl  bromide  on  thiocarbamide  and  its 
different  phenylated  homologues.  After  reviewing  the  results  already 
obtained  by  Claus,  Bernthsen  and  Klinger,  and  Will  and  Rathke  in 
the  same  direction,  the  following  compounds  are  described : — 

CsHioNoS-HCl,  m.  p.  174°,  and  the  base  CsH.oNo.S,  m.  p.  88°,  from 

benzyl  chloride  and  thiocarbamide. 
CuHuNoS-HCl,  m.  p.  112°,  and  the  base  CuHuN,S,  m.  p.  81—82°, 

from  benzyl  chloride  and  phenylthiocarbamide. 
CooHi.N^S-HCl,  m.  p.  152—153°,  and  the  base  aoHigKS,  a  ^4scid 

liquid,  from  benzyl  chloride  and  diphenylthiocarbamide. 
CiHgNoS-HBr,   m.  p.  84',   from  allyl  bromide  and  thiocarbamide ; 

the  base  could  not  be  isolated  in  a  pure  state. 
CiyHi2N'2S*HBr,    a  viscid   liquid,  from    allyl  bromide    and    phenyl 

thiocarbamide  ;    the   base   forms  a  syrupy    fluid   which  is  very 

unstable. 
Ci6Hi6N,S-HBr,  m.  p.  170—171°,  and  the  base  CieHieNjS,  m.  p.  57°, 

from  allyl  bromide  and  diphenyl  thiocarbamide. 
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The  decomposition  of  the  bases  by  dilute  sulphuric  acid  at  170'' 
(Will's  reaction)  is  studied,  and  it  is  sliown  that  the  primary  thio- 
carbamide-derivatives  behave  in  a  different  manner  to  the  homo- 
logues. 

Characteristic  mercuro-chlorides  possessing  somewhat  similar  pro- 
perties have  been  obtained  from  the  several  compounds :  the  com- 
pound CsHi.NjS-HCl'HgCL  may  be  taken  as  an  example ;  it  melts  at 
112",  and  at  136^  decomposes  with  loss  of  a  molecular  proportion  of 
HCl  and  simultaneous  alteration  in  the  position  of  the  alkyl-gi-oup 
(benzyl). 

The  sulphates  and  picrates  of  the  bases  are  described,  and  in  the 
case  of  the  compound  CiHsN.S-HBr,  from  CsHsBr  and  CSX.Hi,  a 
chromium  alum  has  been  obtained,  (C4H9X2S)2Cr2(S04)4-24;H20. 

Benzyl  thiocarbamate  (COXH2-SC7H7)  and  benzyl  phenylthio- 
carbamate  (COXHCeHj-SCTH;)  were  incidentally  prepared:  both 
compounds  combine  with  two  molecular  proportions  of  AgX03 ;  the 
resulting  products  are  immediately  decomposed  by  ammonia  in 
accordance  with  the  equation  :  NHo-CO-S-CTH:  +  2AgX03  +  2XH3  = 
CO(XH2)2  +  AgSC:H:  +  AgX03  +  XHiN03. 


ANNIVERSARY    MEETING. 

The  anniversary  meeting  will  be  held  at  Four  o'clock  in  the  After' 
noon  of  Thursday,  March  27tli  next. 

It  is  arranged  that,  in  the  evening  of  the  same  day,  the  Fellows  and 
their  friends  will  dine  together  at  the  Whitehall  Rooms,  Hotel 
Metropole  (entrance  in  W^hitehall  Place).  Dinner  will  be  on  the 
table  at  seven  for  half-past  seven  o'clock.  Fellows  intending  to  be 
present  are  particularly  requested  to  give  notice  by  means  of  the 
post-card  which  they  have  received  for  the  purpose  not  later  than 
Saturdav,  Mai'ch  22nd.     Price  of  dinner,  including  wine,  One  Guinea. 


It  is  proposed  to  hold  a  special  meeting  of  the  Society  on  Thursday, 
May  8th,  for  the  exhibition  of  new  interesting  apparatus  or  specimens. 
Fellows  who  desire  to  exhibit  objects  are  requested  to  communicate 
with  the  Secretaries. 


At  the  next  meeting,  on  March  20th,  Professor  Judd,  F.E.6.,  will 
deliver  a  lecture  on  the  evidence  afforded  by  petrcgraphical  research 
of  the  occurrence  of  chemical  change  under  great  pressures. 


HAKR1S0>'  A>D  SOKS,  PfilMEES  I>"  OEDI>AET  TO  HZE  MAJESTY,  ST.   MABTIK'S  LANE. 


Isv.ied  II/4/I8I1O. 


PROCEEDINGS 

OF    THE 

CHEMICAL    SOCIETY. 

No.  80.  Session  1889-90. 


March   20th,   1890.       Dr.  W.   J.   Ru.ssell,'  F.R.S.,  President,  in   the 

Chair. 

Messrs.  Bertram  Blount,  S.  Home  Collins,  F.  H.  Perry  Coste, 
T.  S.  Dymond  and  W..  Charles  Sayers  were  admitted  Fellows  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  William 
Dixon,  3,  Belle  Vue  Park,  Sunderland;  Thomas  Flower  Ellis, 
Widmore,  Bromle}',  Kent;  Fredei-ick  John  Hambly,  13,  Osborne 
Place,  Dundee,  N.B. ;  Charles  Terry  HoUoway,  188,  Lewisham  High 
Road,  S.E.;  John  Stewart  MacArthur,  46,  Melville  Street,  Pollock- 
shields  ;  Harold  Picton,  80,  Regent's  Park  Road,  jST.W.  ;  Alexander 
Smith,  4,  West  Castle  Road,  Edinburgh. 

The  following  lecture  was  delivered  : — 

"  The  evidence  afforded  by  petrogi'aphical  research  of  the  occur- 
rence of  chemical  change  under  great  pressui'e.  By  Professor  J.  W. 
Judd,  F.R.S.,  F.G.S.,  &c. 

The  materials  constituting  the  deeper  parts  of  the  earth's  crust 
must  sustain  great  statical  pressures,  due  to  the  weight  of  superin- 
cumbent rock- masses  ;  some  of  these  materials,  too,  have  from  time  to 
time  been  subjected  to  enormous  dynamical  pressures  resulting  from 
the  stresses  which  arise  during  mountain-making  and  other  earth- 
movements.  Hence  it  is  found  that  the  rocks  and  minerals  which 
have  at  any  time  formed  the  deeper  parts  of  the  earth's  crust  show 
many  striking  evidences  of  the  action  of  these  pressures :  among 
these  may  be  mentioned  the  cavities  filled  with  various  supersaturated 
solutions,   carbon   didxide    and    other  materials;    there    are   also   re- 
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mai'kable  indications  of  strain,  distortion  and   fracture  presented  by 
the  minerals  when  their  optical  properties  are  studied. 

The  question  was  discussed  how  far  the  phenomena  observed  by 
the  geologist  in  his  study  of  rocks  under  the  microscope  can  be  ex- 
plained by  the  laws  that  have  been  experimentally  determined  by 
the  physicist  and  chemist :  and  it  was  pointed  out  that  tbe  conclusions 
to  whicli  both  the  experiments  of  physicists  and  chemists  and  the 
observations  of  mineralogists  and  geologists  point  are  as  follows : — 

1.  In  all  those  cases  in  which  crystallisation  is  accompanied  by 
ontracfion,  the  tendency  of  pressure  is  to  promote  the  change  from 

an  amorphous  to  a  crystalline  condition. 

2.  Crystallised  minerals  developed  in  a  magma  under  pressure  may 
lose  tlieir  stability,  and  be  dissolved  by  the  same  magma  when  the 
pressure  is  removed. 

3.  In  all  those  cases  in  which  solvent  action  is  accompanied  by 
contraction,  dissolution  is  promoted  by  pressure. 

4.  Under  gi'eat  statical  pressures  the  whole  substance  of  solid 
bodies  may  be  permeated  by  fluids  (liquids  and  gases  alike),  and 
chemical  action  between  these  and  the  solids  is  thus  greatly  facili- 
tated. 

0.  By  the  intimate  admixture,  under  great  statical  pressures,  of 
solids  with  fluids,  the  properties  of  the  former  are  remarkably 
modified. 

6.  Mechanical  stresses,  which  tend  to  overcome  the  attraction 
between  the  particles  of  a  solid,  promote  chemical  action  at  those 
parts  of  the  mass  which  are  in  a  condition  of  intense  strain. 

7.  Pressui'e  may  supply  the  conditions  required  for  the  renewal  of 
the  growth  of  crystals,  when  their  development  has  been  arrested 
for  an  indefinite  period,  and  even  after  they  have  suffered  mechanical 
injunes. 

8.  When  dissolution  under  pressure  is  going  on  in  a  crystalline 
substance,  the  action  is  controlled  and  modified  by  its  molecular 
sti'ucture  ;  this  structui'e  having  been  produced  in  the  process  of 
crystallisation,  or  having  been  acquired  by  the  crystal  subsequently, 
owing  to  the  action  of  mechanical  and  other  forces  upon  it. 

9.  Under  great  pressures  paramorphic  changes  take  place  in 
crystalline  substances,  without  change  in  their  chemical  composition. 

10.  Both  the  dissolution  of  existing  compounds  and  the  formation 
of  new  crystallised  minerals  may  result  from  pressure  ;  and  these 
two  operations  frequently  going  on  to2:ether,  pseudomorphs  are  pro 
duced,  the  action  sometimes  affecting  great  rock-masses. 

11.  When,  as  the  result  of  dynamical  pressures,  the  crystalline  con- 
stituents of  rocks  are  brought  into  close  contact,  chemical  afl&nitiee 
come  into  play  between  them,  and  new  mineral  species  result  from 
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tlie  interactions.  This  operation  is  facilitated  when,  as  the  result  of 
internal  strains,  differential  movements  are  set  up  in  a  rock-mass, 
and  rubbing  or  sliding  contacts  between  the  particles  are  brought 
about. 

12.  When  internal  strains  and  differential  movements  affect  a  mass 
in  wbich  the  process  of  crystallisation  is  going  on,  the  forms  and 
positions  of  the  crystals  may  be  modified.  The  structures  known  to 
geologists  as  "  granulitic "  and  "foliated,"  which  characterise  the 
crystalline  schists,  have  been  produced  in  this  way,  as  was  shown  by 
Scrope,  Dana,  Darwin,  Sharpe  and  Xaumann,  and  confirmed  by  many 
subsequent  investigators. 

In  arriving  at  tliese  conclusions  recourse  has  been  had  only  to 
proved  causes  of  change,  and  hypothetical  causes  have  been  avoided. 
Some  of  them  may  seem  insignificant,  but,  affecting,  as  they  have 
done,  vast  masses  of  material  during*  enormous  periods  of  time,  the 
results  accomplished  by  such  apparently  insignificant  causes  have 
been  very  great. 

xllthough  dynamical  pressures  may  be  converted  into  heat,  as 
shown  by  Mallet,  or  into  chemical  action,  as  argued  by  Sorby,  no 
very  distinct  evidence  of  great  effects  having  been  produced  by  these 
methods  has  been  discovered. 

The  following  papers  were  read  : — 

21.  "  The  formation  of  triazine-derivatives."    By  R.  Meldola,  F.R.S. 

In  consequence  of  a  recent  paper  by  Goldschmidt  and  Rosell 
(i?.,  1890,  487),  which  to  some  extent  anticipates  an  investigation 
upon  which  the  author  and  C.  Tyrer  have  been  at  work  for  some 
time,  the  method  adopted  for  the  synthesis  of  triazine-derivatives  is 
briefly  described  in  this  communication.  The  method  consists  in 
acting  on  a  benzylidene  derivative  of  an  amine  with  a  diazo-salt  so  as 
in  the  first  place  to  form  an  orthazo-compound ;  on  heating  a  solution 
of  the  azo-compound,  preferably  in  glacial  acetic  acid,  the  benzyl- 
idene and  azo-groups  then  undergo  condensation,  forming  a  triazine- 
ring.     In  this  way  diphenyl-a/3-naphthotriazine,  having  the  formula 

">T "V.P  TT. 

CioH6<^l       Ao-riiT'  ^^^  been  prepared  from  benzylidene-y3-naph- 

thylamine  and  diazobenzene  chloride.  It  is  a  feeble  base  forming 
dense  flat  white  needles  melting  at  193 — 194°,  dissolving  with  diflfi- 
culty  in  benzene  and  but  very  sparingly  soluble  in  alcohol.  Other 
triazine-derivatives  prepared  by  this  method  are  in  course  of  inves- 
tigation. 


22.  '•  Contributions  to  the  knowledge  of  rnuoic  acid.  Part  I. 
hydromnconic  acid."  By  S.  Ruhemann,  Ph.D.,  M.A.,  and  F.  F. 
Blackman,  B.Sc. 

Chloromuconic  acid,  prepared  from  mucic  acid  in  accordance  with 
Bode'.s  directions  (A)tuale)i,  132,  195),  is  very  stable,  as  indeed 
Limpricht  has  already  .stated ;  its  chlorine  is  not  di.s^placed  by  the 
action  of  boiling  alcoholic  potash  or  ammonia ;  aniline  acts  very 
readily  on  its  alcoholic  solution,  but  the  product  is  simply  the  aniline 
salt.  Its  ethylic  salt  is  converted  by  amiuonia  into  chloromucon- 
amide. 

The  authors  find  that  chloronniconic  acid  is  most  conveniently  con- 
verted into  hydromnconic  acid  by  treatment  with  tin  and  chlorhydric 
acid.     Of  the  two  possible  formulse  of  this  acid, 

cooh-ch:ch-cHo-cHo-cooh  and  cooh-ch.,-ch:ch-ch,-cooh, 

there  can  be  no  doubt  tliat  the  former  is  to  be  regarded  as  correct,  as 
V.  Baeyer  has  shown  that  hydromucouic  acid  is  obtained  on  reducing 
the  dicarboxylic  acid,  COOH-CiC-CIC-COOH. 

It  appears  that,  contrary  to  Limpricht's  statement,  the  same 
dibix)madjpic  acid  is  obtained  by  the  action  of  bromine  on  hydro- 
mnconic acid  when  acetic  acid  is  taken  as  solvent  as  Avhen  water  is 
used.  The  acid  melts  at  185 — 207°,  according  to  the  rate  of  heating. 
Ethylic  dibromadipate,  prepared  either  directly  from  the  acid  or  by 
brominating  ethylic  hydromuconate,  crystallises  in  long  needles  melt- 
at  64° ;  by  the  action  of  ammonia,  this  salt  is  converted  into  the  amide 
of  an  acid  isomeric  with  muconic  acid.  This  isomuconic  acid,  CsHgOi, 
can  be  easily  obtained  by  heating  ethylic  dibromadipate  with  alcoholic 
potash;  it  crystallises  in  white,  fine  needles,  very  sparingly  soluble  in 
water  and  alcohol.  The  barium,  lead,  potassium,  silver,  and  ethylic 
salts  of  this  acid  are  described.  On  oxidation  with  permanganate, 
isomuconic  acid  yields  oxalic  and  succinic  acids,  and  there  can  be  no 
doubt  therefore  that  its  formula  is  COOH-CiCH/CH.-COOH. 

28.  ■"  The  molecular  weights  of  metals  when  in  solution."  By  C. 
T.  Heycock,  M.A.,  and  F.  H.  Xeville,  M.A. 

In  a  previous  communication  (these  Proceeding.^,  1889,  p.  -il)  the 
authors  have  given  a  preliminary  account  of  their  observations  on  the 
effect  of  metals  on  the  solifying  point  of  tin,  and  they  subsequently 
described  similar  experiments  using  sodium  as  thesolvent  {rf.  Chem. 
Sue.  Trans.,  1889,  Q^jd).  They  now  give  the  details  of  the  investiga- 
tion of  solutions  in  tin. 

Tables  of  results  are  given,  showing  the  effect  of  various  propor- 
tions of  the  following  metals  : — Silvei",  gold,  copper,  nickel,  sodium, 
palladium,    magnesium,    zinc,    lead,    cadmium,    mercury,    bismuth, 
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calcium,  indium,  aluminium,  and  antimony.  Of  all  these  metals 
antimony  alone  behaves  abnormally,  producing  a  rise  instead  of  a 
depression  in  the  solidifying  point. 

An  example  will  illustrate  the  method  of  calculating  the  ■'  atomic 
depression."  In  an  experiment  with  silver,  4'3085  gi-arfis  was  dis- 
solved in  400  grams  of  tin,  i.e.,     ,^^     of  an  atomic  proportion;  and 

therefore    there    was    present    per    100    atomic    proportions     of    tin 

4-3085  X  118  X  100       ^  _,^^ 

inu   y  4.QQ =  1'17/    atomic    proportions    of    silver.       The 

observed  solidifying  point  of  the  tin  was  231'68^,  and  of  the  solution 
•228-29°,  a  depression  of  231-68  -  228-29  =  3-39° ;  hence  the  atomic 

depression  was  =  ^  o<'0. 

In  the  majority  of  cases  the  atomic  depression  is  a  number  not  far 
removed  from  3.  If  Raoult's  generalisation  be  true,  that  the  depres- 
sion pi'oduced  by  a  molecular  proportion  of  any  substance  in  the 
solidifying  point  of  the  same  solvent  is  the  same  whatever  the  sub- 
stance, it  would  therefore  seem  probable  that  the  molecules  of 
most  metals  are  of  the  same  type,  M«,  where  n  is  the  number  of 
atoms  in  the  molecule  ;  and  if  it  be  supposed  that  the  molecules 
of,  say,  zinc,  when  dissolved  in  tin,  are  monatomic,  as  in  the 
gaseous  state,  it  would  follow  that  n  is  unity  in  the  case  of  many 
other  metals.  The  theoretical  depression  calculated  from  Van't 
Hoff'a  formula  is  3,  and  a  similar  value  may  be  deduced  from  a 
formula  suggested  by  Professor  J.  J.  Thomson.  In  the  case  of 
aluminium,  the  atomic  depression  is  so  nearly  half  the  average 
value  that  it  seems  probable  that  the  molecule  is  diatomic.  Indium 
resembles  aluminium  in  producing  an  abnormally  low  depression ; 
and  it  is  noteworthy  that  the  value  for  mercury  is  distinctly  low :  in 
fact,  the  data  recorded  show  that  there  are  many  intei'esting  points  of 
difference  to  be  noted  between  the  various  metals. 


ADDITIONS  TO  THE  LIBRARY. 
I.  Donations. 

Geological  and  Natural  History  Survey  of  Canada.  Annual 
Report  for  1887-88,  with  maps.     Montreal  1889. 

From  the  Director  of  the  Survey. 

Chemistry,  Inorganic  and  Organic,  with  Experiments,  by  C.  L. 
Bloxam.  Seventh  edition.  Revised  and  edited  by  J.  Millar  Thomson 
and  A.  Q.  Bloxam.     London  1890.  From  the  Publishers. 

One  Thousand   Experiments   in    Chemistry,  with  illustrations  of 
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Natural  Phenomena  and  practical  observations  on  the  Mannfacturintr 
and  Chemical  Processes  at  present  pursued  in  the  successful  cultiva- 
tion of  the  Useful  Arts,  by  C.  Mackenzie.     London  1621. 

Treatise  on  vainous  subjects  of  Natural  and  Chemical  Philosophy, 
by  J.  Leslie.     Edinburgh  1838. 

A  New  Course  of  Chemistry,  by  J.  Millar.     London  1754. 

Dictionnaire  de  Chymie.  par  ^1.  Macquer.     4  tomes.     Paris  1778. 

From  Hy.  Bassett,  Esq. 

A  Treatise  on  Chemistry,  by  H.  E.  Roscoe  and  C.  Schorlemmer. 
Vol.  IIL  Organic  Chemistry.  Part  II.  New  and  revi.sed  edition. 
London  1890.  From  the  Authors. 

Contributions  from  the  Chemical  Laboratory  of  Harvard  College, 
Cambridge,  U.S.A.  1887-89.  From  Prof.  J.  P.  Cooke. 

Annual  Address  of  the  President,  Mr.  Edgar  Richards,  delivered 
before  the  Chemical  Society  of  Washington,  January  23,  1890.  Some 
Food  Substitutes  and  Adulterants.     Washington  1890  (Pamphlet). 

From  the  Author. 

Reports  from  the  Laboratory  of  the  Royal  College  of  Physicians, 
Edinburgh.  Edited  by  J.  B.  Tuke  and  C.  S.  Woodhead.  Vol.  II. 
Edinburgh  and  London  1890.  From  the  College. 

Report  of  the  First  Meeting  of  the  Australasian  Association  for  the 
Advancement  of  Science, -held  at  Sydney,  N.S.W.,  in  August  and 
September,  1888.  Edited  by  A.  Liversidge  and  R.  Etheridge,  Junr. 
Sydney  1889.  From  tte  Association. 

II.  By  Purchase. 

Ueber  die  neuern  Gegeiistiinde  der  Chymie,  von  J.  B.  Richter. 
Stiicke  I — 6  and  9.     Bresslau  iind  Hirschberg  1791-1798. 

Chymische  Schriften,  von  A.  S.  Marggraf.  2  Theile  (zusammen 
gebunden).     Bei'lin  1761-67. 

Niltzliche  Observationeu ;  oder  Anmerkungen  von  den  fixen  und 
fliichtigen  Saltzen,  von  J.  Kunckel.     Hamburg  1676. 

Konigliche  hermetische  Special-ConcOrdanz,  von  J.  Kunckel. 
Bresslau  und  Leipzig  1724. 

Yollstiindige  Glassmacherkunst ;  nebst  einem  Anhang  von  den 
Perlen  und  Edelsteinen,  von  J.  Kunckel.     Niirnberg  1756. 

Joannis  Beguini  Tyrocinium  chymicum,  commentariis  illustratum 
a  G.  Blasio.     Amstelodami  1659. 

Anfanffscrrunde  der  Probierkunst,  von  J.  A.  Cramer.  Aus  dem 
Lateinischen  iibersetzt  von  C.  E.  Gellert.     Stockholm  1746. 

Turba  philosophorum ;  Das  ist  das  Bucb  von  der  gilldenen  Kunst, 
neben  anderen  Autoribus  welche  mit  einander  36  Biicber  in  sich 
haben  ;  an  Tag  geben  durch  P.  Morgenstern.     Basel  1 613. 

Chymisch-physische  Schriften,  von  F.  C.  Achard.     Berlin  1710. 
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Anfangsgrilnde  der  antiphlogistischen  Chemie,  von  C.  Girtanner. 
Berlin  1792. 

Oswald!  Crollii,  Basilica  chymica.     Francofurti  1659. 

Art  de  la  vererie,  de  Neri,  Merret,  et  Kunckel.  Tradnit  par  M.  D. 
Paris  1752. 

L'art  de  convevtir  le  fer  foi*g-e  en  acier  et  I'art  d'adoucir  le  fer 
fondu,  de  Reaumur.     Paris  1722. 

De  Elia  Artista,  oder  was  Elias  Artista  fill'  einer  sej-  und  Avas  Er  in 
der  Welt  reformiren  oder  verbesseren  werde  wann  er  konibt ;  von  J. 
R.  Glauber.     Amsterdam  1668. 

De  auri  tinctnra,  sive  ani'o  potabili  vero.  per  J.  R.  Glauberum. 
Amsterodami  1651. 

De  ig'ne  seci'eto  philosopliorum,  oder,  Geheimen  Feur  der  Weisen. 
durch  J.  R.  Glanber.     Amsterdam  1669. 

Miracnlum  mundi,  .sive  plena  perfectaque  descriptio  admirabilis 
naturae,  a  J.  R.  Glauber.     Amsterodami  1653. 

Chymische  Schriften,  von  F.  Basil  Valentinus.  2  Biinde.  Hamburg- 
1694. 

J.  J.  Becheri  Experimentum  novum  ac  cui'iosum  de  minera  arenaria 
perpetua,  sive  Prodromus  Histoi'iae.     Lipsiee  1703. 

Institutiones  chimicae  prodromus,  i.e.,  J.  J.  Bercheri  CEdipus 
cbimicus  obscuriorum  tei-minorum  et  principiorum  chimicorum. 
Francofurti  1664. 

Psychosopbia,  oder  Seelen-Weisbeit,  von  J.  J.  Becher.  Vierte 
Edition.     Hamburg  1725. 

Acfcorum  Laboratorii  chymici  monancensis,  seu  physicae  subter- 
raneae.     Libri  duo,  elaboravit  J.  J.  Becherus.     Francofurti  1669. 

Chymisclier  Gliicks-Hafen  oder  Grosse  chymiscbe  Concordanz,  von 
J.  J.  Becber.     Franckfurt  1682. 

Introduction  a  I'etude  de  la  chimie  des  anciens  et  du  moyen  age. 
par  M.  Berthelot.     Paris  1889. 

Les  Origines  de  Talchemie,  par  M.  Berthelot.     Paris  1885, 

Oel-  und  Buclidruckfarben,  von  L.  E.  Andes.     Leipzig  1889. 


Marcli   27th.    1890.     Annual   General   Meeting.     Dr.  W.  J.  Russell, 
F.R.S.,  President,  in  the  Chair. 

The  President  delivei'ed  an  address,  of  which  the  following  is  an 
abstract : — 

There  are  at  present  1,733  Fellows  of  the  Society,  of  whom  34  are 
honorary  foreign  members  ;  at  the  same  period  last  year  there  were 
1,650  Fellows,  including  36  honoi-ary  foreign  menibei^. 
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145  Fellon\s  have  bcou  elected  during  the  year. 

10  Fellows  have  died  during  the  year: — Richard  Anderson,  M.  T. 
Buchanan,  M.  Chevreul  (foreign  member),  John  Dale,  Dr.  Warren  de 
la  Rne,  Ernest  H.  Francis,  Prof.  A.  Geuther  (foreign  member), 
James  Hindle,  J.  P.  Joule,  Benjamin  Nickels.  Henry  Pollock,  Owen 
Prosser,  Dr.  R.  Romanes.  Dr.  Edmund  Ronalds.  Joseph  Stapleton, 
Dr.  David  Waldie. 

12  Fellows  have  withdrawn :— S.  F.  Burford,  E.  B.  Clarke,  X.  M. 
Falkiner,  Alex.  Gait,  John  Innes,  Alfred  Xeild,  W.  F.  Pankhurst, 
Forbes  Rickard,  Newton  Samuelson,  Rev.  S.  D.  Titmas,  Wni.  We.ston, 
G.  H.  With,  Charles  Williams. 

84  Fellows  have  been  removed  from  the  Society's  list  on  account  of 
arrears : — G.  W.  Ai'nott,  A.  B.  Avarne,  W.  Alabaster,  W.  A.  Brad- 
bury, F.  W.  Drinkwater,  Joseph  Fletcher,  F.  W.  Fleming,  T.  H. 
Judson.  Chas.  A.  R.  Jowett,  T.  N.  Kirkham,  John  W.  King,  R.  W.  E. 
Maclvor,  E.  C.  L.  Muspratt,  K.  D.  Xaegamvala,  W.  O.  Xicholson, 
Rev.  P.  R.  Ogle,  J.  B.  Orr,  C.  H.  Piesse,  A  N.  Pearson,  Victor  E. 
Perez.  A.  E.  Robinson,  Alfred  Southall,  J.  Schwarts,  Frederick  Seai-. 
F.  W.  Simpson,  J.  H.  Thomp.son,  John  A.  Tate,  Caleb  Terry,  John 
D.  Veira.  Peter  H.  WaLsh,  R.  X.  Wolfenden.  H.  P.  White,  Edward 
Willmore,  and  Clias.  F.  Toung. 

100  papers  have  been  communicated  to  the  Society  during  the 
session  ;  a  considerable  number  of  these  have,  at  their  authors'  request, 
been  published  in  the  "  Proceedings,"  now  in  the  sixth  year  of  its 
existence,  and  which  has  become  a  most  valuable  adjunct  to  the 
Journal,  serving  to  give  as  wide  and  as  important  a  publicity  to  a 
paper  as  the  "  Ti-ansactions,"  and  at  the  same  time  affording  a  rapidity 
of  publication  not  exceeded  by  any  other  scientific  joui'nal. 

In  the  year  1889,  71  papers,  occupying  773  ]iages,  have  been  pub- 
lished in  the  "  Transactions  ;"  75  papei-s,  occupying  895  pages,  ha%nng 
been  published  in  1888.  The  number  of  ab.stracts  published  during 
1889  is  2.131,  which  occupy  1.252  pages  :  the  number  is  considerable- 
smaller  than  in  the  previous  year,  when  it  was  exceptionally  large, 
viz.,  2.470,  occupying  1,351  pages. 

After  speaking  with  approval  of  the  work  done  by  the  Publication 
Committee  and  the  Editors,  the  President  said  that  it  Avas  intended 
to  give  more  attention  in  future  to  the  abstracts  of  analytical  papers, 
and  to  illustrate  these  when  necessary ;  and  referring  to  the  fact  that 
next  year  the  Society  will  have  been  in  existence  50  years,  he  said  that 
it  had  been  suggested  that  the  issue  of  a  complete  subject  catalogu.e 
of  the  Society's  original  publications  would  be  a  fitting  memorial  of 
the  occasion;  such  a  work  was  practicable,  and  the  Society  had  the 
means  of  carrying  it  out. 

Xot    onlv    had    the    Librai'y    Committee    procured    a    considerable 
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number  of  new  books  during  the  year,  but  by  the  generosity  of  several 
Fellows  and  others,  and  by  purchase,  a  very  important  addition  had 
been  made  to  the  Libraiy  of  old  books.  The  importance  to  the 
Society  of  a  complete  collection  of  historical  works  could  not  be  over- 
rated :  the  Committee  lose  no  opportunity  of  securing  such  workS) 
but  they  trust  that  Fellows  will,  w'henever  possible,  assist  their  efforts 
in  this  direction,  and  he  would  remind  them  how  much  the  value  and 
interest  of  an  old  book  is  increased  when  it  becomes  an  integTal  part 
of  a  series  of  historical  works  such  as  the  Society  already  possesses. 
The  present  state  of  the  Library  shelves  is  shown  in  the  following 
table  :— 


March  31st, 
1889. 

Additions  in 
1889-90. 

Present 
State. 

2,922 
5,474 
1,084 

1,426 

160 

193 

51 

24 

3,082 

Volumes  of  journals 

Volumes  of  duplicate  journals  for  cir- 
culation 
Pamphlets 

5,667 
1,135 

1,450 

10,900                   428 

11,334 

The  expenditure  under  this  head  during  the  year  had  been 
£270  I8s.  Ud. 

During  the  year  the  Royal  Society  had  awarded  both  the  Davy  and 
a  Royal  medal  to  Fellows  of  the  Society,  and  he  felt  suj'e,  said  the 
President,  that  all  rejoice  that  the  important  investigations  of 
Dr.  Perkin  and  of  their  Treasurer,  Prof.  Thorpe,  had  met  with  such 
well  deserved  recognition  of  their  value. 

Referring  to  the  alteration  which  had  been  made  in  the  time  of  the 
anniversary  meeting,  and  to  the  dinner  which  was  to  take  place  in 
the  evening,  the  President  said  that  it  liad  been  thought  that  it  would 
be  of  advantage  to  the  Society  in  general  to  follow  the  example  of 
other  societies  and  to  have  an  anniversary  dinner ;  and  it  was  hoped 
that  the  change  would  have  the  effect  of  bringing  a  large  number  of 
Fellows  together,  and  that  those  not  resident  in  London  would  feel  it 
to  be  a  duty  as  well  as  a  pleasure  to  attend  at  least  the  annual  even- 
ing meeting  of  the  Society. 

The  recent  important  lecture  for  which  the  Society  was  indebted 
to  Professor  Judd  was  referred  to.  Attention  was  then  drawn  to  the 
special  meeting  for  the  exhibition  of  apparatus  to  be  held  on  May  8th 
next ;  in  every  activ^e  laboratory  there  is  to  be  found  apparatus 
devised  to  meet  some  special  requirement  which  has  not  been  made 
knoAvn,  which  can  be  appropriately  shown  at  such  a  meeting. 
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The  President  then  proceeded  to  discuss  the  teaching  of  chemistry 
to  medical  students.  It  was  too  seldom  recognised  that  the  funda- 
mental action  of  medicines — the  origin  of  their  power — is  a  chemical 
change,  and  hidden  and  complicated  as  are  the  changes  produced  by 
medicines,  they  must  ever  retain  their  chemical  chai-acter :  if  an 
understanding  and  appreciation  of  their  efPects  is  to  be  sought  for, 
the  first  step  must  be  to  learn  the  laws  which  govern  chemical  action, 
and  the  chemical  nature  of  the  substances  employed.  But  in  addition 
to  furnishing  so  many  of  the  elementary  facts  on  which  the  rational 
practice  of  medicine  rests,  chemists  may  claim  that  a  better  schooling 
cannot  be  devised  for  the  student  of  medicine  than  that  afforded,  by 
the  study  of  these  facts  in  their  simplest  form.  Reference  was  made 
to  the  Reports  of  the  British  Association  Committee  on  the  Teaching 
of  Chemistry  in  Schools,  and  to  the  influence  exercised  by  the  Science 
and  Art  Department  on  the  teaching  of  chemistr}'^  throughout  the 
country,  in  proof  that,  however  imperfect  the  system  of  teaching  has 
been,  attention  is  now  drawn  to  the  importance  of  effecting  an  im- 
provement, and  that  it  is  to  be  expected  that  the  number  of  students 
will  rapidly  increase,  and  that  the  quality  of  the  teaching  will 
advance. 

While  protesting  most  emphatically  against  the  exclusion  of 
chemistry  from  the  medical  cui-riculum,  the  President  said  that 
chemists  had,  he  thought,  unduly  urged  an  extensive  knowledge  of 
their  science  as  necessary  to  the  medical  man ;  he  would  willing-ly 
relinquish  the  idea  of  making  him  a  chemist,  but  he  most  perti- 
naciously adhered  to  the  statement  that  he  must  be  well  trained  in 
elementary  chemistry.  If  students  were  encouraged  to  regard  ele- 
mentary kuowlege  as  of  no  use  and  the  methods  by  which  knowledge 
is  gained  from  experiment  as  of  no  avail  to  them,  we  should  be 
educating  them  to  become  empiricists  instead  of  fitting  them  to  become 
observant  and  reasoning  human  beings.  He  thought  that  chemistry 
should  be  placed  in  the  same  category  as  the  recognised  subjects  of 
general  education,  and  made  obligatory  in  the  preliminary  examina- 
tion ;  all  students  on  commencing  their  career  at  the  medical  school 
would  then  have  some  knowledge  of  the  subject :  the  teacher  there 
would  commence  his  instruction  at  a  higher  level  than  at  present,  and 
would  be  able  to  enforce  his  teaching  by  preference  by  means  of 
illustrations  having  a  technical  bias.  The  Examining  Board  of  the 
two  Colleges  insists  in  the  case  of  anatomy,  medicine  and  physiology 
that  the  student  shall  have  studied  at  a  recognised  medical  school, 
thus  recognising  most  wisely  the  importance  of  study  under  efficient 
instructors  and  at  places  properly  equipped  ;  he  desired  to  protest 
most  strenuously  against  the  exclusion  of  chemistry  from  this  healthy 
regulation.     At  present  the  candidate,  on  presenting  himself  for  ex- 
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amination  in  chemistry,  has  but  to  produce  a  certificate  stating  that 
he  has  received  chemical  instruction  :  if  only  qualified  persons  gave 
certificates,  these  would  be  of  value ;  as  it  is,  he  failed  to  see  the  use 
of  the  certificates.  A  strong  feeling  is  growing  up  that  a  most 
valuable,  if  not  indispensable,  adjunct  to  examinations  is  the  know- 
ledge whei"e  the  student  has  studied,  and  the  guarantee  that  he  not 
only  has  had  proper  and  sufficient  opportunities,  but  also  that  he  has 
made  use  of  them.  If  all  restrictions  be  waived  in  the  case  of 
chemistry,  and  everything  be  allowed  to  depend  on  an  examination, 
the  examination  must  be  made  far  moi'e  searching  than  at  present, 
and  in  place  of  hours  must  last  for  days. 

It  would  be  of  great  advantage  to  the  medical  student  to  direct  his 
attention  to  chemistry  at  two  distinct  periods ;  and,  in  addition  to  the 
elementary  class,  there  should  be  in  every  medical  school  a  higher 
class  for  students  who  have  time  and  inclination  for  the  more 
thorough  study  of  the  subject.  The  teacher  of  physiology  and  the 
teacher  of  chemistry  shoakl  work  together  far  more  than  is  now  the 
case  ;  at  present  the  student  regards  the  chemistry  of  the  chemical 
teacher  as  something  distinct  from  and  not  nearly  so  necessary  as  the 
chemistry  of  the  physiologist. 

The  Fellows  of  the  Society  could  best  realise  the  advantages  to  be 
derived  from  the  careful  and  accurate  study  of  chemistry,  and  it 
must  devolve  on  them,  while  not  blind  to  the  importance  of  other 
studies,  to  advocate  that  chemistry  should  be  assigned  its  proper  place, 
and  should  be  efficiently  taught,  not  only  to  the  medical  student,  but  as 
a  branch  of  a  liberal  and  creneral  education  to  all  other  students. 


Sir  F.  A.  Abel  proposed  a  vote  of  thanks  to  the  President,  coupled 
with  the  request  that  he  allow  his  address  to  be  printed  ;  Professor 
Emerson  Reynolds  seconded  the  motion ;  Mr.  Cassall  then  spoke  on 
behalf  of  the  motion,  in  order  to  give  expression  to  his  views  as  to 
the  status  of  Fellows  of  the  Society.  The  motion  was  carried  by 
acclamation.     The  President  having  acknowledged  the  vote, 

Professor  Thorpe,  the  Treasurer,  gave  an  account  of  the  financial 
position  of  the  Society.  The  receipts  by  admission  fees  and  subscrip- 
tions had  been  £3637  ;  by  sale  of  the  Journal  £377  3s. ;  and  by  divi- 
dends on  invested  capital  £340  10s.  9d.  The  expenses  on  account  of 
the  Journal  had  been  £2310  18s.  Sd. ;  on  account  of  the  Proceedings, 
£177  4s.  Id.;  on  account  of  the  Library,  £420  8.s.  lit?.:  the  total 
expenditure  being  £3578  18s.  8fZ.  £530  had  been  invested  in  Me- 
tropolitan Board  of  Works  3i  per  cent,  stock,  and  the  balance  in 
hand  was  £2036  2s.  7J.,  as  agaiust  £1833  13s.  6t7.  at  the  correspond- 
ing period  last  year. 

Dr.  H.  Miiller  proposed  that  the  thanks  of  the  Fellows  be  tendered 
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to  the  Treasurer  for  Ill's  services  during  tlie  past  year;  the  motion 
was  seconded  by  Professor  Dunstan,  Professor  Thorpe,  after  reply- 
ing, proposed  a  vote  of  thanks  to  the  Auditors,  Messrs.  R.  H.  Davies, 
Bei-nard  Dyer  and  R.  J.  Friswell ;  this  was  seconded  by  Mr.  F.  J. 
M.  Page  and  acknowledged  by  Mr.  Davies. 

A  vote  of  thanks  to  the  Officers  and  Council,  having  been  proposed 
by  Ml-.  Carteighe  and  seconded  by  Professor  Ramsay,  was  acknow- 
ledged by  Professor  Thomson. 

Mr.  Warington  moved  that  thanks  be  tendered  to  the  Editors,  Ab- 
stractors and  Librarian ;  Mr.  Pickering  seconded  the  motion ;  Mr. 
Groves  replied. 

Mr.  T.  Fairley  and  Mr.  "\Vm.  Thorp  having  been  appointed  scruta- 
tors, a  ballot  was  taken,  and  as  result  the  following  were  declared 
elected  as  Officers  and  Council  for  the  ensuing  session : — 

President:  W.  J.  Russell,  Ph.D.,  F.R.S. 

Vice-Presidents  iclio  have  filled  the  office  of  President :  Sir  F.  A.  Abel, 
C.B.,  D.C.L.,  F.R.S.  ;  W.'Crookes,  F.R.S. ;  E.  Frankland,  D.C.L., 
F.R.S. ;  J.  H.  Gilbert,  Ph.D.,  F.R.S.;  J.  H.  Gladstone,  Ph.D., 
F.R.S. :  A.  W.  Hofmann,  D.C.L.,  F.R.S. ;  H.  MiiUer,  Ph.D.,  F.R.S. ; 
W.  Odling,  M.B.,  F.R.S.  ;  W.  H.  Perkin,  Ph.D.,  F.R.S.  ;  Sir  Lyon 
Playfair,  Ph.D.,  K.C.B.,  F.R.S. ;  Sir  H.  E.  Roscoe,  LL.D.,  F.R.S. ; 
A.  W.  Williamson,  LL.D.,  F.R.S. 

Vice-Presidents :  Dr.  A.  Crum  Brown,  F.R.S. ;  G.  Carey  Foster, 
F.R.S.;  W.  K  Hartley,  F.R.S.;  J.  W.  Mallet,  M.D.,  F.R.S.;  J. 
Emerson  Reynolds,  M.D.,  F.R.S. ;  Robert  Warington,  F.R.S. 

Secretaries :  H.  E.  Armstrong,  Ph.D.,  F.R.S. ;  J.  Millar  Thomson, 
F.R.S.E. 

Foreign  Secretary  :  F.  R.  Japp,  LL.D.,  F.R.S. 

Treasurer :  T.  E.  Thorpe,  B.Sc,  F.R.S. 

Ordinary  Members  of  Council:  Henry  Bassett ;  Norman  Collie, 
Ph.D.;  C.  F.  Cross;  Wyndham  Dunstan;  John  Ferguson,  M.A. ; 
E.  Kinch;  Raphael  Meldola,  F.R.S. ;  M.  ]^[.  P.  Muir ;  F.  J.  M.  Page; 
S.  U.  Pickering,  M.A. ;  R.  T.  Plimpton,  Ph.D. ;  Thomas  Purdie,  B.Sc. 


First  Anniversary   Dinner.       Thursday,   March   27th,    1890.      Dr. 
W.  J.  Russell,  F.R.S.,  President,  in  the  chair. 
Whitehall  Rooms,  Hotel  Metropole,  7.30  p.m. 

The  following  were  present :  — 

Abel,  Sir  F.  A.  Atkinson,  Dr.  E. 

AUen,  A.  H.  Attfield,  Prof. 

Anderson,  W.  Austen,  Prof.  W.  Roberts. 
Armstrong,  Dr.  H.  E. 
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Bauerman,  II. 
Bassett,  H. 
Bayly,  F.  W. 
Beale,  TT.  P. 
Bechler,  M. 
Bell,  Sir  Lowthian. 
Bejl,  W.  J. 
Best,  E. 
Bevan,  E.  J. 
Blount,  B. 
Blundstone,  E.R. 
Borns,  Dr.  H. 
Brabam,  P. 
B  ram  well.  Sir  F. 
Brougb,  B. 
Brunton,  Dr.  Lauder. 
Buchanan,  J.  Y. 

Carpniael,  A. 
Cooper,  A. 
Crookes,  "W. 
Cross,  C.  F. 

Daries,  R.H. 

Dewar,  Prof.  J. 

Dixon,  W.  H. 

Down,  F. 

Drapers'  Company,  blaster  of  the. 

Dunstan,  Prof.  W.  R. 

Djer,  Thiselton. 

Ekin,  C. 

Fairlej,  T. 
Foster,  Prof.  G.  C. 
Foster,  Prof.  M. 
Foster,  W. 
Francis,  Gr.  B. 

Gilbert,  Prof.  J.  H. 
Gladstone,  Dr.  J.  H. 
Godson,  M.  C. 
Gordon,  J.  G. 
Green,  Friese. 
Greenaway,  A.  J. 
Groves,  C.  E. 

Harrison,  R. 
Harley,  Dr.  G. 
Harris,  E.  S. 
Hills,  W. 


Hofmann,  Herr  V. 
Howard.  D. 
Howie,  W.  L. 
Hummel,  Prof.  J.  J, 

Ince,  Dr.  W. 

Institute  of  Chemistry,  President  of  the. 
Institute  of  Electrical  Engineers,  Presi- 
dent of  the. 

Japp,  Dr.  F.  R. 
Judd,  Prof. 

Kellner,  Dr.  W. 

Laws,  J.  P. 
Lawson,  T.  A, 
Lyon,  J.  B. 

Matthey,  Edward. 
MacEwen,  P. 
MeXeil,  B. 
Mellin,  G. 
Merz,  Dr. 
IMoody,  Dr.  G.  T. 
Moritz,  Dr.  E.  R. 
Moul,  F. 
Miiller,  Dr.  H. 

Kaylor,  W. 
JVewton,  W. 

Odling,  Prof.  W. 

Page,  J.  F. 
Parsons,  P.  R. 
Paul,  Dr.  B. 

Pharmaceutical    Society,    President    of 

the. 
Physical  Society,  President  of  the. 
Pickering,  S.  U. 
Pilley,  J.  J. 
Prentice,  M. 
Prideaux,  W. 
Pidlar,  Dr.  A. 
Pullar.  R.  D. 
Pyke,  L.  O.  M. 

Ramsay,  Prof.  W. 
Reynolds,  Prof.  E. 
Roberts,  Sir  Owen. 
Roscoe,  Sir  H. 


4.S 


Royal  Society,  Prcsirlent  of  the. 
Euhemann,  Dr. 

Salamon,  A.  Gt. 
Sellon,  J.  H. 
Senier,  Dr. 
Smith,  11.  R. 
Smith,  F. 
Smithells,  Prof.  A. 
Stewart,  C.  W. 

Thome.  Dr.  L. 
Thorp,  W. 


Thorpe,  Prof.  T.  E. 
Thomson,  Prof.  J.  \r. 
Tidy,  Dr. 

TUcien,  Prof.  W.  A. 
Tookey,  C. 

Toelckcr,  K.  \V. 

Warington,  R. 
White,  Rev.  Henry. 
Williams,  W.  M. 
Wynne,  W.  P. 


The  following  toasts  wore  proposed  : — 

By  the  President. 

\.  Her  Most  Gracious  Majesty  the  Queen. 

2.  Their  Royal   Hisfhnesses  the  Prince  and  Princess  of  Wales  and 

the  rest  of  the  Royal  Family. 

3.  Prosperity  to  the  Chemical  Society. 

Bt/  Sir  F.  A.  Abel  C.B.,  F.B.S. 

4.  Kindred  Societies  and  Institutions,  coupled  with  the   names  of 

Sir  Gabriel  Stokes,  M.P.,  Pres.  R.S.,  and  Sir  Lowthian  Bell, 
F.R.S. 

By  Professor  M.  Foster,  Sec.  U.S. 

6.  The  Visitors,  coupled  with  the  names  of  the  Honorary  Secretary 
of  the  Royal  Institution  and  the  Director  of  the  Royal  Gar- 
dens, Kew. 

By  Sir  He>iry  Poscoe,  M.P.,  F.R.S. 

6.  The  President. 

By  Professor  Odling,  F.R.S. 

7.  The  Officers,  coupled  with  the  name  of  Dr.  Armstrong. 


HAKKISO^    AND  SO.NS.  FKIMERS  IN  OUDINAKV  TO   H  EK  .MAJKSTV.  ST.    MAUTIN's  LANi:. 


Issued  14/4 1890. 


PROCEEDINGS 

OF    THE 

CHEMICAL    SOCIETY. 


No.  81.  Session  1890-91. 


April  3rd,  1890.     Dr.  Hugo  Miiller,  F.R.S.,  Vice-President,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  ^Messrs.  James 
Robert  Appleyard,  University  College,  Dundee ;  William  Henry 
Blake,  31,  Norfolk  Street,  Sunderland  ;  George  Caird,  20,  Springfield, 
Dundee;  S.  Sydney  Monokton  Copeman,  M.A.,  M.B.  Cantab. 
134,  York  Road.  S.E. ;  Andrew  Fairgreve,  Sydney,  New  South  Wales  ; 
G.  H.  Findlay,  Hawthorn  Cottage,  Francis  Road,  Edgbaston,  Birming- 
ham ;  George  German,  Junior,  Huntingdon  House,  Ashby  de-la-Zouch ; 
John  Archyll  Jones,  3,  Jedburgh  Street,  Middlesbrough  ;  Oliver  Kirk, 
Science  Schools,  South  Kensington ;  Robert  Waller  Oddy,  Waterhouse, 
Toad  Lane,  Rochdale. 

The  following  papers  were  read  :^ 

24.  "Note  on  the  hydrosulphides."  By  S.  E.  Linder  and  Harold 
Picton. 

The  authors  find  that  freshly  precipitated  metallic  sulphides  almost 
always  contain  hydrogen  sulphide:  that  they  are,  in  fact,  hydrosul- 
phides, or  the  remnants  of  hydrosulphides ;  and  that  if,  instead  of 
adopting  the  usual  plan  of  passing  gas  through  the  solution,  the 
metallic  salt  be  allowed  to  run  slowly  into  a  solution  of  hydrogen 
sulphide  in  water,  in  absence  of  too  large  an  excess  of  acid,  a  solution 
is  obtained  which  can  in  most  cases  be  freed  from  dissolved  hydrogen 
sulphide  by  a  current  of  hydrogen,  although  this  to  some  extent 
depends  on  the  character  of  the  acid  liberated  from  the  salt.  The 
solutions  so  obtained  are  readily  precipitated  by  the  addition  of 
metallic  salts,  a  fact  long  made  use  of  in  washing  a  sulphide  such  as 


50 

tliat  of  tin,  in  wliicli  case  the  addition  of  sodium  chloride  to  the  water 
is  always  advised. 

A  large  number  of  experiments  on  the  formation  and  properties  of 
the  metallic  hydrosu-lphides  have  been  made,  and,  although  the  work 
is  not  yet  completed,  it  is  thought  to  be  desirable  to  indicate  generally, 
and  with  the  aid  of  two  typical  examples,  the  character  of  the  results 
obtained. 

To  prepare  the  higher  hydrosulphides,  it  is  found  to  be  necessary  to 
avoid  the  presence  of  acid.  An  unexpected  method  of  accomplish- 
ing this  has  presented  itself  in  certain  cases  :  in  that  of  mercury, 
for  example.  If  carefully  washed  mercuric  sulphide  be  treated  with 
hydrogen  sulphide  and  water,  it  dissolves  to  a  clear  brown  solution 
from  which  uncombined  hydrogen  sulphide  may  be  removed  by  a 
current  of  hydrogjen.  Another  method  which  it  is  hoped  will  be 
generally  applicable  is  the  treatment  of  the  metallic  hydroxides  with 
hydrogen  sulphide.  Precipitation  with  sodium  hydrosulphide  or 
ammonium  hj-drosulphide  may  be  resorted  to  in  some  cases.  By  what- 
ever method  they  are  prepared,  the  hydrosulphides  are  probably  in 
all  cases  compounds  of  high  molecular  weight.  The  effect  of  acids  on 
their  formation  and  constitution  is  of  much  interest,  as  these 
apparently  cause  a  molecular  condensation  and  increase  of  complexity, 
which  becomes  more  mai'ked  as  the  acids  become  more  powerful. 
Variation  in  temperature  does  not  appear  to  exercise  any  important 
influence. 

The  sulphur  in  the  hydrosulphide  has  been  determined  as  sulphate 
after  oxidation  with  chlorine,  great  care  having  been  taken  to  avoid 
the  precipitation  of  sulphur  during  the  formation  of  the  sulphide  ;  to 
make  assurance  on  this  matter  doubly  sure,  the  authors  have  in  some 
cases  heated  the  carefully  washed  sulphate  in  a  current  of  hydrogen 
freed  from  every  trace  of  hydrogen  sulphide,  the  hydrogen  sulphide 
lost  on  heating  being  absorbed  by  potash  and  oxidised.  This  method 
is  of  special  importance  as  affording  confirmation  when  the  combined 
hydrogen  sulphide,  as  in  the  case  of  mercury,  is  very  small  in  amount. 

Cop-per. — On  treating  copper  hydrate  suspended  in  water  with 
hydrogen  sulphide,  the  hydrosulphide  7CuS*HoS  is  rapidly  formed, 
and  if  left  for  some  days  in  a  tightly  stoppered  vessel  dissolves  to  a 
clear  brown  solution.  The  effect  is  the  same  whether  time  be  given 
for  the  solution  to  form  or  not.  Three  results  differing  from 
the  mean  by  only  about  0"07  in  the  percentage  of  sulphur  gave 
as  a  mean  36' 69  jier  cent,  of  sulphur,  the  amount  calculated  for 
VCuS'HiS  being  36'o9  per  cent. 

In  order  to  prevent  the  liberation  of  sulphuric  acid  during  the 
interaction,  sodic  acetate  was  added  to  the  copper  sulphate,  and  the 
solution  formed   by  adding   the   mixture   to    water   saturated   with 
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hydrogen  sulphide  was  precipitated  with  amnionic  chloride  :  2  mole- 
cular proportions  of  acetic  acid  were  present  for  each  molecular  pro- 
portion of  CuS.  In  this  case  the  acetic  acid  acts  in  presence  of 
excess  of  hydrogen  sulphide,  and  has  but  little  effect  in  breaking 
down"  the  hydrosulphide.  The  percentage  of  sulphur  found  was 
36'00  ;  that  calculated  for  QCuS'HoS  is  35'96  per  cent. 

In  two  experiments  in  which  some  acetic  acid  was  present  at  start- 
ing a  precipitate  was  gradtially  deposited,  which  was  filtered  off 
without  adding  salt ;  great  difficulty  was  experienced  in  effecting 
filtration  owing  to  the  fine  state  of  division  of  the  sulphide.  Slightly 
higher  numbers  w^ere  obtained,  probably  owing  to  the  deposition  of 
some  sulphur,  but  they  serve  to  indicate  that  the  salt  does  not  alter 
the  composition  of  the  precipitate  ;  the  percentages  of  sulphur  found 
were  (1)  36-13,  (2)  36-28. 

In  another  case,  after  adding  sodic  acetate,  the  excess  of  hydrogen 
sulphide  was  expelled  from  the  solution  of  the  hydrosulphide  by 
hydrogen.  The  acetic  acid  was  thus  allowed  to  act  upon  the  solution 
unsatui'ated  with  hydric  sulphide.  The  percentage  of  suiphur  found 
was  34-67  and  34-56  ;  that  calculated  for  22  CuS-HoS  is  34-61. 

In  this  case  the  excess  of  sulphur  is  very  small,  and  it  is  impossible 
to  assign  a  formula  ;  it  is  noticeable  that  a  great  molecular  condensa- 
tion has  taken  place. 

In  presence  of  hydrogen  chloride,  still  further  loss  of  sulphuretted 
hydrogen  occurs.  All  the  filtrations  were  conducted  in  an  atmosphere 
of  hydrogen. 

Mercury. — ^Solutions  of  tw'O  similar  quantities  of  mercuric  chloride 
were  taken ;  after  boiling  to  expel  air,  one  was  run  into  boiled  water 
containing  hydrogen  sulphide  placed  in  a  Drechsel's  bottle,  access  of 
air  being  prevented  by  a  current  of  the  gas  :  the  mixture  was  pre- 
cipitated by  hydrogen  chloride.  The  other,  after  dilution  with  boiled 
water,  was  made  acid  and  precipitated  by  hydrogen  sulphide.  Both 
]irecipitates  were  washed  with  boiled  water,  then  mixed  with  boiled 
Nvater  in  a  Drechsel  bottle,  and  hydrogen  sulphide  was  passed  into  the 
liquid  till  clear  solutions  were  formed.  A  current  of  hydrogen  was 
then  passed  through  both,  the  one  being  cooled  with  ice,  till  they 
were  free  from  hydrogen  sulphide.  The  amount  of  bai'ium  sulphate 
obtained  from  A  was  0-8910,  from  B  0-8916 ;  the  amount  afforded  by 
the  same  weight  of  mercuric  sulphide  is  086375.  The  mean  per- 
centage of  sulphur  found  was  14*166;  a  compound  of  the  formula 
31HgS"H2S  would  contain  14-171  per  cent. 

In  presence  of  hydrogen  chloride  a  further  molecular  condensation 
takes  place,  the  quantity  of  attached liydrogen  sulphide  becoming  appa- 
rently halved ;  it  is  of  course  impossible  to  assign  an  exact  formula  to  a, 
product  of  so  high  a  molecular  weight,  but  the  concordance  of  the  results 
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and  its  very  remarkable  stability  would  make  it  probable  that  the 
compound  is  a  definite  one.  It  withstood  extraction  with  carbon 
disnlphide,  and  the  prolonged  washing  which  this  entailed.  It  did 
not  lose  its  hydrogen  sulphide  in  vacuo,  and  after  drying  in  vacuo  it 
required  to  be  heated  for  about  16  hours  at  105°  in  a  current  of  hydrogen 
before  all  the  hydrogen  sulphide  was  removed.  The  dryness  of  the 
hydrosulphide  seems  to  greatly  influence  the  rapidity  with  which  it 
loses  hydrogen  sulphide. 

25.  "  Researches  on  the  germination  of  some  of  the  Gramineae." 
Part  I.     By  Horace  T.  Brown,  F.R.S.,  and  G.  Harris  Morris,  Ph.D. 

This  investigation  was  undertaken  with  the  view  of  throwing  some 
light  upon  the  complex  metabolic  processes  which  take  place  during 
the  germination  of  seeds.  The  authors  during  the  progress  of  the 
inquiry  have  examined  and  experimented  with  the  seeds  of  a  great 
number  of  the  grasses,  but  this,  the  first  part  of  their  paper,  is  con- 
fined almost  entirely  to  a  consideration  of  the  changes  which  take 
place  in  harley  during  the  early  periods  of  its  growth. 

The  paper  is  divided  into  21  sections,  the  heads  of  which  are  as 
follows  : — 

(1.)  Introduction.  (2.)  Structure  of  a  grain  of  barley.  (3.)  The 
visible  changes  which  occur  in  the  embryo  and  endosperm  during 
germination.  (4.)  The  relation  of  the  embryo  to  the  endosperm. 
(5.)  Development  of  excised  embryos  upon  foreign  endosperms. 
(6.)  The  endosperm  to  be  regarded  as  a  storehouse  of  dead  reserve 
material;  no  residue  of  vitality  recognisable  in  its  cells.  (7.)  Culti- 
vation of  excised  embryos  upon  water.  (8.)  Cultivation  of  excised 
embryos  upon  nutrient  solutions.  (9.)  Growth  of  excised  embryos 
upon  starch,  and  proof  that  an  araylo-hydrolyst  (diastase)  is  secreted 
by  the  growing  embryo.  (10.)  The  secretion  of  diastase  is  localised 
in  the  "absorptive  epithelium."  (11-)  The  secretion  of  diastase  is 
increased  by  the  presence  of  a  small  quantity  of  acid.  (12.)  The 
secretion  of  diastase  not  stimulated  by  the  presence  of  starch. 
(13.)  The  secretion  of  diastase  is  inhibited  by  a  readily  assimilable 
carbohydrate.  (1-i.)  The  existence  of  a  cellulose-dissolving  enzyme 
(cyto-hydrolyst)  in  the  germinating  seeds  of  the  grasses.  (15.)  The 
cyto-hydrolyst,  like  diastase,  is  secreted  by  the  "  absorptive  epithe- 
lium." (16.)  The  two  varieties  of  diastase,  their  genesis  and  distri- 
bution in  the  resting  and  germinating  seed.  (17.)  Distribution  of 
diastase  in  the  germinating  seed.  (18.)  The  "  mother-substance  "  of 
the  "  diastase  of  secretion  "  is  principally  derived  from  the  endosperm. 
(19.)  Action  of  "  diastase  of  secretion "  upon  ungelatinised  starch. 
(20.)    A.  consideration  of  the  origin  of  the  hydrolytic  enzymes  of  ger- 
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transformation  enters  the  growing  embryo,  and  the  metabolic  changes 
which  it  there  undergo<-s. 

In  recording  the  visible  changes  which  occur  in  the  seed  dui-ing 
germination,  it  is  shown  that  a  disintegration  and  dissolution  of  the 
cell- walls  of  the  endosperm  always  precede  any  attack  upon  the  cell 
contents.  This  breaking  down  of  the  cell- wall  is  shown  in  a  sub- 
sequent portion  of  the  paper  to  depend  on  the  production  during 
germination  of  a  special  cellulose-dissolving  or  "  cyto-hydrolytic 
enzyme,"  which,  like  diastase,  is  soluble.  The  action  of  this  enzyme 
on  the  cell-walls  of  some  kinds  of  vegetable  parenchyma  is  very 
energetic.  The  physiological  importance  of  this  cyto-hydrolyst  is 
very  great,  for,  owing  to  the  non-dilfusible  nature  of  the  amylo-hydro- 
lytic  enzyme,  diastase,  the  previous  breaking  down  of  the  cell- wall  is  a 
necessary  prelude  to  the  dissolution  of  the  contained  starch-granules. 

The  authors  show  that  the  appearance  of  the  cyto-  and  amylo- 
hydrolysts  is  due  to  a  specialised  secretory  function  of  the  layer  of 
columnar  epithelium  which  covei's  the  outer  surface  of  the  scutellum. 
It  has  hitherto  been  considered  that  the  function  of  this  epithelium  was 
exclusively  that  of  an  absorptive  tissue :  its  absoi'ptive  as  compared  with 
its  secretory  functions  are,  however,  of  quite  secondary  importance. 

The  natural  food  material,  starch,  does  not  appear  to  have  any 
special  power  of  stimulating  the  cells  of  the  epithelium  to  increased 
secretion  of  a  diastase,  but  the  flow  both  of  diastase  and  of  the  cyto- 
hydrolytic  enzyme  from  these  cells  is  aifected  in  a  very  remarkable 
manner  by  the  presence  of  certain  carbohydrates.  Providing  the 
carbohydrate  is  one  which  is  readily  assimilable  by  the  embryo,  such 
as  cane-sugar  or  maltose,  secretion  of  fei"ment  is  checked  or  even 
entirely  inhibited.  No  such  inhibitory  action  is.  however,  produci-d 
by  such  substances  as  maunitol  and  milk-sugar,  which  are  entirely 
without  nutritive  value.  The  authors'  experiments  in  this  direction 
point  to  the  secretion  of  the  amylo-hydrolytic  and  cyto-hydrolytic 
enzymes  as  being  to  some  extent  starvation  phenoviena.  The  power 
of  secretion  possessed  by  the  epithelium  is  in  some  way  or  other  so 
adapted  to  the  requirements  of  the  young  plant  as  to  be  only  exer- 
cised when  the  supply  of  tissue-forming  carbon  compounds  begins  to 
fail. 

The  histological  changes  which  take  place  in  the  cells  of  the 
epithelium  during  secretion  ai'e  very  similar  to  those  which  have  been 
observed  in  certain  secretory  cells  of  the  alimentary  tract  of  animals, 
and  in  the  secretory  cells  of  some  of  the  insectivorous  plants. 

The  authors  confirm  the  important  generalisation  qi  Sachs  that 
the  relation  of  the  embryo  to  the  endosperm  is  that  ol  parasite  to 
host,  and  they  have  availed  themselves  of  this  relation  by  cultivating 


54 

the  embryo  upon  suitable  media  after  separating  it  from  its  endo- 
sperm, and  in  this  way  they  have  obtained  information  with  regard 
to  the  secretory  powers  of  the  embryo,  and  the  chemical  modifications 
of  its  absorbed  nutriment,  which  it  woukl  have  been  impossible  to 
obtain  by  any  other  means. 

The  results  of  cultivating  excised  embryos  upon  various  nutrient 
solutions,  more  especially  of  the  carbohydrates,  are  recorded,  and  it 
is  shown  that  whilst  cane-sugar,  invert-sugar,  dextrose,  laevulose, 
maltose,  I'aftinose,  galactose  and  glycerol  have  all  more  or  less 
nutrient  value,  milk-sugar  and  mannitol  do  not  in  any  way  contribute 
to  the  growth  of  tissue  in  the  yonng  plant.  Of  all  substances  tried, 
cane-sugar  has  by  far  the  greatest  nutritive  power.  Maltose,  although 
the  natural  food  of  the  embryo  when  attached  to  its  endospei-m,  is 
decidedly  inferior  in  this  respect  to  cane-sugar.  This,  at  a  later 
point  in  the  paper,  is  shown  to  be  due  to  the  fact  that  maltose, 
directl}-  it  is  absorbed  by  the  growing  embryo,  becomes  transformed 
into  cane-sugar  by  the  living  cells,  and  in  this  form  is  passed  from 
cell  to  cell.  When  cane-sugar  is  supplied  ready  formed  to  the  young 
plantlet,  there  is  manifestly  a  saving  of  energy  to  the  living  cell, 
which  receives  its  nutriment  in  a  form  in  which  it  is  directly  avail- 
able for  its  requirements. 

An  examination  of  the  sugars  produced  during  the  germination, 
and  of  their  mode  of  distribution  in  the  grain,  have  convinced  the 
authors  that  the  transformed  starch  of  the  endosperm  is  absorbed  by 
the  embryo  in  the  form  of  maltose,  and  that  the  seat  of  production 
of  the  cane-sugar  which  germinated  grain  contains  is  the  tissiTCS  of 
the  embryo  itself. 

The  authors  are  continuing  their  work  upon  the  germination  of 
the  grasses,  and  are  applying  the  methods  de.scribed  in  this  first  part 
of  their  paper  to  an  elucidation  oi  the  chemical  changes  which  the 
other  reserve  materials,  especially  the  proteids.  undergo  m  their 
passage  from  the  endosperm,  and  of  the  agencies  which  are  at  work 
in  bringing  about  these  transformations. 

DrscL'SSio.v. 

Mr.  Thiselton  Dtek  said  that  chemists,  perhaps,  wouM  barfly 
realise  what  delicacy  of  manipulation  was  required  in  carrying  out 
experiments  such  as  had  been  instituted  by  the  authors  of  the  paper ; 
it  was  a  fortunate  circumstance  that  the  morphology  of  the  seed  in 
grasses  allows  of  anatomical  separation  of  the  elements.  Botanists 
had  already  made  some  progress  in  localising  enzymes  :  thus  Professor 
Marshall  Ward  had  shown  that  the  enzyme  which  effects  the  libera- 
tion of  the  cidourinsr  matter  from  the  gluco-ide  in  Persian  bei'ries  is 
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located  in  the  raphe ;  and  it  had  long  been  known  that  emulsin  was 
not  distributed  throughout  the  bitter  almond.  After  referring  to  the 
distinction  between  animals  and  plants,  he  said  that  the  plant  was 
similar  to  the  seed,  the  bud  corresponding  to  the  embrjo  and  the 
woody  shoot  to  the  endosperm.  Baranetzky  had  shown  that  a  diastase 
is  omnipresent  in  plants ;  and  there  could  be  little  doubt  that  it 
would  be  found  that  an  enzjme  capable  of  attacking  cellulose  was 
equally  so. 

Professor  Marshall  Ward  pointed  out  that  in  the  seeds  of  the 
Gramineae,  Cyperaceae  and  other  families  of  plants  there  is  a  peculiar 
layer  of  cells,  from  one  to  three  or  more  deep,  surrounding  the 
starchy  endosperm,  and  distinguished  from  the  latter  by  containing 
no  starch  but  relatively  large  quantities  of  proteids  :  this  layer 
belongs  to  the  endosperm,  but  as  the  seed  ripens  the  cells  store 
special  proteids  instead  of  the  starch -grains  which  predominate  in  the 
other  endosperm  cells.  In  the  oat  there  is  such  a  layer,  one  cell 
deep,  and  it  has  been  shown  that,  during  germination,  the  dissolution 
of  the  starch  and  the  cell-walls  of  the  starch-containing  cells  begins 
near  the  surface  of  this  layer,  which  itself  persists,  and  the  cells  of 
Avhich  take  up  food  and  undergo  changes  so  like  those  of  excreting 
cells  that  it  was  concluded  that  they  excrete  the  diastatic  enzyme. 
Haberlandt  declares  that  when  starch-grains  are  placed  in  contact 
with  a  piece  of  this  layer  kept  moist  and  at  proper  temperatures, 
the  grains  even  of  the  resistent  potato-starch  are  corroded  as  on 
germiiaation  ;  whereas  control  experiments,  where  all  conditions  are 
the  same  except  the  presence  of  the  cells  of  the  proteid  layer,  showed 
no  such  corrosion. 

Professor  Ward  then  remarked  that  the  authors'  suggestion  that 
more  than  one  enzyme  may  be  excreted  according  to  the  nutrition  of 
the  cells,  and  their  proof  that  a  cellulose-dissolving  enzyme  exists  in 
barley,  is  borne  out  by  various  i^ecent  researches  and  by  Wortmann's 
observations  on  the  behaviour  of  bacteria  in  a  mixture  of  starch  and 
proteids.  Wortmann  proved  that  so  long  as  the  bacteria  were  fed 
with  proteids,  they  refused  to  excrete  the  diastatic  enzyme  which 
they  produce  in  abundance  when  only  carbohydrates  are  at  their 
disposal. 

The  speaker  concluded  by  di-awing  attention  to  several  other  cases 
where  such  a  proteid  layer  exists — e.g.,  in  the  seeds  of  buckwheat 
and  in  the  tnbers  of  some  potatoes — and  remarked  on  the  importance 
of  clearing  up  this  matter,  and  on  the  steps  towards  accomplishing 
that  end  attained  by  the  excellent  w^ork  of  the  au.thors  of  the  present 
paper. 

Professor  Green  said  that  in  the  case  of  the  date  stone  hiy 
observations  led  him  to  believe  that  the  enzyme  was  independent  of 
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the  endosperm,  and  that  pi'obably  it  was  located  in  the  epithelial 
layer.  .  But  in  castor  oil  seeds  not  only  the  embryo  but  also  the 
endospei'm  cells  appeared  to  be  possessed  of  vitality,  the  fatty  matter 
in  the  latter  undergoing'  change  even  when  not  subject  to  the  action 
of  the  embryo ;  probably  the  enzyme  was  present  in  the  form  of  an 
enzymogen,  as  extracts  of  the  seeds  were  rendered  active  by  acids. 

Dr.  Lauder  Bkunton  said  that  it  was  highly  remarkable  that  in  a 
comparatively  highly  organised  plant  the  conditions  of  the  embryO' 
was  so  vei-y  similar  to  that  of  the  embryo  in  animals :  the  embryo-  in 
both  cases  appeared  to  be  pui*ely  parasitic.  In  the  mammalian 
embryo  proteids  are  taken  up  from  without,  and  it  is  generally 
assumed  that  they  are  assimilated  without  undergoing  much  change, 
but  this  was  by  no  means  certain.  Referring  to  the  presence  in  malt 
of  an  enzyme  capable  of  affecting  cellulose,  he  said  there  was  a  form 
of  indigestion  in  which  people  could  not  digest  cellulose :  was  it 
possible  to  separate  the  enzyme  in  question  in  large  quantities  P 

Dr.  Armstrong  remarked  that  many  of  the  results  brought  forward 
were  highly  suggestive  fi'om  a  chemical  point  of  view.  The  authors 
came  to  the  conclusion  that  maltose,  which  on  a  priori  grounds  might 
be  regarded  as  the  natural  nutriment  of  a  plant,  was  inferior  to  cane- 
sagar,  and  that  in  the  plant  maltose  was  converted  into  cane-sugar. 
Dextrose,  according  to  their  observations,  did  not  undergo  convei*sion 
into  cane-sugar,  but  it  gave  invert-sugar :  that  is  to  say,  it  became 
partially  converted  into  Itevulose,  but  these  constituents  of  cane-sugar 
were  apparently  incapable  of  interacting.  It  was  known  from  Emil 
Fischer's  experiments  that  dextrose  could  be  converted  into  Isevulose, 
and  that  maltose  was  an  etheric  compound  of  the  acetal  type,  formed 
from  two  molecules  of  dextrose,  one  of  which  acted  as  aldehyde,  the 
other  as  alcohol ;  it  was  conceivable  tliat  if  the  "  dextrose  i^sidue  " 
in  maltose  underwent  a  change  comparable  with  that  which  is  involved 
in  the  conversion  of  dextrose  into  laevulose,  a  compound  would  be 
obtained  which,  if  not  identical  with  cane-sugar,  would,  perhaps,  be 
easily  convertible  into  cane-sugar  by  hydi^tion  and  subsequent  dehy- 
dration :  it  is  scarcely  probable  that  the  keto-group — or  its  equivalent 
— of  lasvulose  is  preserved  in  cane-sugar,  but  if  this  group  were  to 
become  C(0H)2  and  one  of  the  hydroxyls  were  to  be  separated 
together  with  an  atom  of  hydrogen  of  a  hydroxyl-group  in  the  other 
dextrose  residue,  a  more  stable  etheric  compound  might  result,  the 
properties  of  which,  probably,  would  be  such  as  are  characteristic  of 
cane-sugar.  The  authors  had  spoken  of  the  maltose  becoming  incor- 
porated with  the  protoplasm,  from  which  the  cane-sugar  was  then 
elaborated ;  perhaps  the  effect  was  comparable  with  that  exercised  by 
phenylhydrazine  in  effecting  the  conversion  of  dextrose  into  Isevulose 
through  the  agency  of  the  osazone. 
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Dr.  Armstrong'  then  took  exception  to  the  terms  amylolytic,  proteo- 
Ij'tic,  &c.,  as  applied  to  so-called  ferments,  pointing  out  tliat,  whereas 
the  terms  electrolysis  and  hydi-olysis  implied  splitting  up  hy  means  of 
electricity  and  water,  amylolytic  was  intended  to  suggest  the  splitting 
up  of  starch,  proteolytic  the  splitting  of  proteids.  He  suggested 
several  expressions  less  open  to  objection. 

Mr.  Heron,  referring  to  the  author's  conclusion  that  maltose  was 
not  resolved  into  dextrose  during  germination,  asked  how,  if  this  were 
the  case,  it  was  possible  to  account  for  the  presence  of  dextrose  in 
malt ;  he  was  of  opinion  that  maize  diastase  did  hydrolyse  maltose. 

Mr.  Horace  Brown  said  that  although,  as  Mr.  Thiselton  Dyer  had 
pointed  out,  diastase  was  ubiquitous  in  plants,  that  developed  during 
germination  appeared  to  differ  in  important  particulars  from  ordinary 
diastase.  He  had  beeti  unsuccessful  in  isolating  an  enzyme  capable 
of  attacking  cellulose  from  the  date  stone.  Their  experiments  did 
not  favour  the  conclusion  that  the  cellulose  layer  had  any  marked 
diastatic  power.  He  might  point  out  that  Professor  Marshall  Ward 
had  been  led  to  a  conclusion  similar  to  their  own  in  the  case  of  the 
cyto-hydrolytic  enzyme  which  he  had  studied,  viz.,  that  its  secretion 
was  a  starvation  phenomenon.  All  their  experiments  to  determine 
whether  the  enzyme  existed  in  the  endosperm  as  an  enzymog'en  had 
been  futile.  In  preparing  the  cyto-hydrolytic  enzyme  from  malt,  it 
was  necessary  to  use  air-dried  malt,  as  it  was  destroyed  by  heating. 
In  his  experience  there  was  no  marked  excess  of  dextrose  in  malt. 

26.  "  The  formation  of  indene-derivatives  from  dibromalpha- 
naphthol."     By  R.  Meldola,  F.R.S.,  and  F.  Hughes. 

On  adding  dibrom-jt-naphthol  to  strong  nitric  acid  (1'42  sp.  gr.), 
an  oily  liquid  is  first  formed,  which  subsequently  solidifies  to  a 
mass  of  crystals,  probably  consisting  of  an  additive  product.  If  cold 
fuming  nitric  acid  be  used  (lo  sp.  gr.),  the  dibrom-a-naphthol  at 
once  dissolves  without  any  evolution  of  gas,  and  on  pouring  the  acid 
solution  into  water  an  ochreous  precipitate  is  produced,  which  when 
purified  forms  small  ochreous  scales  melting  at  127 — 128°.  The  sub- 
stance is  regarded  by  the  authors  as  7-brom-a-indone, 

C6H,<^        >CH.'.'^. 


'^CBr^ 


This  compound  is  converted  by  the  action  of  aniline  into  an 
anilide  crystallising  in  bright  red  scales  melting  at  190°.  This 
anilide  is  acid  in  character,  dissolving  in  hot  aqueous  or  cold 
alcoholic    soda    with   a   violet   colour.       The   authors    consider   the 
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formula  of  the  anilide  to  be  C6H4<  ij        ^>C:N-C6H5.    By  boiling 

with  dilute  alkali,  the  anilide  is  converted  into  the   bromhjdroxy- 

indone,  GeHi-eC^  i  >C0.     This  latter  forms  dull  orange  needles 

melting  at  191°.  During  the  decomposition  of  the  anilide,  a  strong 
odour  of  phenyl  isocyanide  is  evolved.  The  barium  salt  of  the 
bromhydroxyindone  forms  orange  needles  of  the  formula 
(C,,H4BrO.>)2Ba,7HoO.  The  aniline  salt  forms  red  scales  melting  at 
16y°,  and  decomposing  at  172''.  Other  derivatives  of  the  brom- 
indone,  viz..  the  benzylamide  (m.  p.  1.54;°)  and  ^-naphthylamide 
(m.  p.  about  151"^)  have  been  prepared.  The  authors  propose  to 
continue  the  investigation  of  these  indene-derivatives. 

27.  "  The  action  of  chlorhydrlc  acid  on  manganese  dioxide. 
Manganese  tetrachloride."     By  H.  M.  Vernon. 

In  1821,  Forchammer  showed  that  when  the  oxides  of  manganese 
MnOo.  Mn.Os  and  Mn;,04  ai^e  dissolved  in  chlorhydric  acid,  a  dark 
brown  solution  is  formed,  which  affords  a  precipitate  consisting  of  a 
mixture  of  oxides  of  manganese  when  added  to  a  large  quantity  of 
water.  W.  W.  Fisher  (C/tem.  Soc.  Trans.,  1878,  409)  showed  that 
this  brown  solution  contained  a  higher  chloride  of  manganese, 
probably  the  tetrachloride;  but  S.  U.  Pickering  {Clievi.  Soc.  Trans., 
1879,  654)  subsequently  contended  that  this  higher  chloride  was 
l^rnsClg,  his  arguments  being  that  when  manganese  dioxide  is  dis- 
solved in  chlorhydric  acid  and  the  solution  is  poured  into  water,  the 
amount  of  dioxide  in  the  precipitate  is  never  more  than  about  47  per 
cent,  of  the  amount  originally  used.  According  to  this  observer, 
when  the  dioxide  is  dissolved  in  chlorhydric  acid,  manganese  sesqui- 
chloride  is  formed,  two  atomic  proportions  of  chlorine  being  liberated  ; 
when,  however,  the  dissolution  of  the  dioxide  is  performed  in  the 
presence  of  manganous  chloride,  the  amount  of  dioxide  recovered  on 
pi'ecipitation  by  water  is  largely  increased,  this  increase  being  in  a 
gi'eater  proportion  up  to  the  addition  of  one  molecule  of  MuCL,  and, 
hence,  it  would  seem  to  show  that  this  chloride  combines  with  the 
two  atoms  of  chlorine  set  free  on  the  dissolution  of  the  dioxide  in  the 
acid  to  form  another  molecule  of  Mn2Cl6. 

In  the  present  paper,  the  author  shows  that  when  manganese  di- 
oxide is  dissolved  in  chlorhydric  acid  even  at  ordinary  temperatures,  of 
the  total  amount  of  chlorine  which  on  Pickering's  supposition  should 
be  evolved  almost  immediately,  less  than  half  is  evolved  even  in  the 
course  of  five  hours;  at  —18°  chlorine  is  evolved  much  more  slowly, 
and  at  —26°  C.  only  0"35  per  cent,  of  the  available  chlorine  was  found 
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to  be  evolved  when  air  was  drawn  through  the  solution  during  two 
hours.  That  this  could  not  be  due  to  the  formation  in  the  solution  of 
a  solid  chlorine  hydrate  would  appear  to  follow  from  the  observation 
that  no  such  substance  was  formed  when  pure  chlorhydric  acid  was 
saturated  with  chlorine  at  — 26°  C.  It  must,  therefore,  be  supposed 
that  the  original  product  of  the  action  of  chlorhydric  acid  on  man- 
ganese dioxide  is  the  tetrachloride,  and  that  no  chlorine  is  at  first 
formed. 

In  order  to  ascertain  whethe]',  when  the  tetrachloride  of  manganese 
decomposes,  an  intermediate  chloride  such  as  Mn^Cle  is  formed, 
Aveighed  quantities  of  the  dioxide  were  introduced  into  the  bulb  of  a 
Victor  Meyer's  appai-atus  surrounded  by  a  bath  of  water  at  tempera- 
tures varying  from  38°  C.  to  63°  C,  and  known  volumes  of  chlor- 
hydric acid  were  poured  in  ;  tlie  volume  of  air  expelled  by  the  chlorine 
was  measured  at  half-minute  intervals.  When  the  results  thus 
obtained  were  repiesented  in  the  form  of  curves  of  which  the 
ordinates  represented  the  volumes  of  gas  evolved  and  the  abscissae 
the  time,  it  was  found  tliat  the  curves  Avere  perfectly  regular ;  this 
could  not  be  the  case  if  an  intermediate  chloride  such  as  MnjCls, 
more  stable  than  the  original  tetrachloride,  were  formed  in  the  solu- 
tion. The  curves  expressing  the  rate  of  evolution  of  chlorine  from 
solutions  of  MnoOa  and  MnjOi  in  chlorhydric  acid  were  also  perfectly 
regular,  which  shows  that  in  the  one  case  no  chloride  such  as  MugCls 
intermediate  between  MnoCls  and  MusClg  was  formed,  and  in  the  other 
case  that  no  chloride  such  as  Mn4Clio  intermediate  between  MnjCls 
and  MnCU  was  formed.  These  curves,  therefore,  show  that  on  dis- 
solving any  of  the  oxides  of  manganese :  Mn02,  MujOs  and  Mn^Oi, 
the  only  higher  chloride  formed  is  JVInCU. 

It  was  also  found,  contrary  to  Pickering's  statement,  that  the 
amount  of  MnO>  recovered  on  precipitating  the  solution  was  not 
always  under  but  always  over  50  per  cent,  at  ordinary  temperatures, 
the  amount  recovered  being  increased  by  performing  the  dissolution 
of  the  dioxide  in  chlorhydric  acid  saturated  with  chlorine.  The  fact 
that  the  addition  of  MnClo  to  the  solution  increases  the  amount  of 
Mn02  recovered  is  only  what  we  should  expect,  just  as  Wurtz  found 
that  PCI5  dissociated  to  a  less  extent  when  vaporised  in  PCls 
vapour. 


SPECIAL  MEETING,  MAY  8th. 

Fellows  who  desire  to  exhibit  objects  at  the  Special  Meeting  in 
May  are  requested  to  communicate  fortliioitli  with  the  Secretaries,  in 
order  to  give  time  for  the  preparation  of  a  descriptive  list  of  the 
exhibits. 


60 

At  the  next  meeting,  on  April  17th,  there  will  be  a  ballot  for  the 
following  candidaies  : — 

1.  Barker,  Joseph,  8,  St.  James's  Street,  S.W. 

2.  Beck,  Charles  Ridgeway,  181,  High  Street,  Burton-on-Trent. 

3.  Corrie  David,  Nobel's  Explosives  Co.,  Polmont  Station,  Scotland. 

4.  Dixon,  William,  3,  Belle  Vue  Park,  Sunderland. 

5.  Ellis,  Thomas  Flower,  Widmox'e,  Bromley,  Kent. 

6.  Hambly,  Frederick  John,  13,  Osborne  Place,  Dundee,  N.B. 

7.  Holbiu'n,  Andrew  Cowan,  B.Sc,  C.E.,  10,  West  Gai-den  Street, 

Glasgow. 

8.  Holloway,  Charles  Teny,  188,  Lewisham  High  Road,  S.E. 

9.  Laycock,  William  Frederick,  PhD.,  2,  Park  Street,  Dewsbury. 
lU.  Lea,  Arthur  Sheridan,  Caius  College,  Cambridge. 

11.  Lescher,  Herman,  61,  Egerton  Gardens,  S.  Kensington. 

12.  Mac  Arthur,  John  Stewart,  46,  Melville  Street,  PoUokshields. 

13.  Mosenthal,    Henry    de,    220,    Winchester    House,     Old    Broad 

Street,  E.C. 

14.  Miiller,    George,    Ph.B.,   125,    Mercer    Street,    Jersey  City,  N. 

Jersey,  U.S.A. 

15.  Neville,  E.  H.,  M.A.  Cambridge,  Sidney  College,  Cambridge. 

16.  Picton,  Harold,  80,  Regent's  Park  Road,  N.W. 

17.  Scott,    Ernest    George,   Mayer  Hall,   Behington,    near  Birken- 

head. 

18.  Sibun,  James,  2,  Lax  Ten-ace,  Norton,  Stockton-on-Tees. 

19.  Smith,  Alexander,  4,  West  Castle  Road,  Edinburgh. 

20.  Shattlewood,  Willis  Brew^in,  Hong  Kong. 

21.  Stone,  Frederick  Richard  M.,  64,  Thomas  Street,  Merthyr. 

22.  Walker,  James  S.  H.,  304,  Morningside  Road,  Edinburgh. 

The  following  papers  will  be  read  : — 

"  Phosphorous  oxide."  By  Professor  Thorpe,  F.R.S.,  and  Mr.  A.  £. 
Tuttou. 

'•  The  action  of  chlorine  on  water  in  the  light,  and  on  the  action  of 
light  on  certain  chlorine  acids  :" 

"the  action  of  light  on  phosphorus,  and  on  some  of  the  properties 
of  amorphous  phosphorus  ;" 

"  note  on  the  explosion  of  hydrogen  sulphide  and  of  the  vapour 
of  carbon  bisulphide  admixed  with  air  or  oxygen."  By  Professor  A. 
Pedler. 
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April    17th,    1890.      Dr.  W.  J.    Russell,    F.R.S.,    Presidei^t,    in  the 

Chair. 

Messrs.  Fi-ed.  A.  Anderson,  Henry  H.  Bunting,  P.  A.  Cobbold  and 
D.  S.  MacNair  were  formaUy  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  James 
Kear  Colwell,  2,  Lloyd  Street,  Lloyd  Square,  W.C.  ;  William  Tait, 
115,  Rylston  Road,  Fulham,  S.W. 

The  following  were  elected  Fellows  of  the  Society  : — Joseph  Barker, 
Charles  Ridgeway  Beck,  David  Corrie,  William  Dixon,  Thomas 
Flower  Ellis,  Frederick  John  Hambly,  Andrew  Cowan  Holbura,  B.Sc, 
C.E.,  William  Frederick  Laycock,  Ph.D.,  Arthur  Sheridan  Lea, 
Herman  Lescher,  John  Stewart  MacArthur,  Henry  de  Mosenthal, 
George  Miiller,  Ph.B.,  E.  H.  Neville,  M.A.  Camb.,  Harold  Picton, 
Ernest  George  Scott,  James  Sibnn,  Alexander  Smith,  Willis  Brewin 
Shnttlewood,  Frederick  Richard  M.  Stone,  James  S.  H.  Walker. 

The  following  papers  were  read  : — 

28.  "Phosphorous  oxide."  Part  L  By  T.  E.  Thorpe,  P.R.S.,  and 
A.  E   Tutton. 

The  authors  describe  a  method  of  making  phosphorous  oxide  in 
quantity  by  burning  phosphorus  in  air.  Pure  phosphorous  oxide 
melts  at  22"5°,  and  solidifies  at  21°.  It  boils  unchanged  in  an  atmo- 
sphere of  nitrogen  or  carbon  dioxide  at  173°.  Vapour-density  deter- 
minations made  by  Hofmann's  method  show  that  its  molecular  weight 
corresponds  to  the  formula  PiOe.     In  this  respect  it  is  analogous  to 
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arsenious  and  antimonious  oxides,  which  are  respectively  represented 
by  the  formulse  AsiOg  and  SbiOe.  A  determination  of  the  molecular 
weight  by  Raoult's  method,  using  benzene,  which  has  no  chemical 
action   on    the   substance,  as  a  solvent,   also   indicated  the  formula 

On  heating  phosphorous  oxide  to  about  800°,  it  is  decomposed,  and 
at  440°  it  is  wholly  changed  into  phosphorus  and  phosphorus  tetr- 
oxide,  2P4O6  =  3P.O4  +  2P.  Phosphoi'ous  oxide  is  readily  acted  on 
by  light,  and  in  bright  sunshine  its  colour  rapidly  becomes  yellow 
and  eventually  dark-red.  Observations  by  Captain  Abney  show  that 
the  violet  rays  are  moat  active  in  effecting  the  change.  Curves  show- 
ing the  results  of  the  photometric  observations  are  given  in  the 
paper. 

As  first  prepared,  phosphorous  oxide  is  obtained  in  minute  crystals, 
aggregated  into  a  snow-like  mass.  On  allowing  the  melted  oxide  to 
cool,  it  solidities  in  the  form  of  thin  prisms  capped  by  pyramids ;  the 
crystals  frequently  attain  the  length  of  an  inch  or  more. 

The  crystals  appear  to  belong  to  the  monoclinic  system,  and  exhibit 
the  pinaooidal  faces  a  =  {lOOjcxsPoo  and  &  =  {OlOjooPoo,  several 
prism  faces,  a  pair  of  orthodomes  and  a  pair  of  complementary 
pyi'amidal  faces.  The  extinctions  upon  a  are  parallel  to  the  prism 
edges,  whilst  those  upon  b  make  an  angle  of  about  20°  with  the  prism 
edges.  "When  the  crossed  Nicols  are  parallel  to  the  orthopinacoidal 
edges,  the  brash  passes  across  the  centr-e  of  the  field  in  a  line  parallel 
to  the  vertical  axis.  The  optic  axial  plane,  therefore,  appears  to  be 
the  symmetry  plane  h.  The  crystallographical  relations  of  PiOe, 
AsiOe  and  SbjOe  are  discussed  in  the  paper. 

The  relative  density  of  liquid  phosphorous   oxide  was  found  to  be 

24  '8 
1 -QSoS  at .  Its  thermal  expansion,  as  determined  by  dilatometrical 

measurements,  is  expressed  by  the  formula  V  =  1  -|-  O'OsQlS??^ 
-  OOeliUo'J'  +  0-0838607^1 

Its  relative  density  at  the  boiling  point  is  found  to  be  1'6859, 
whence  its  specific  volume  is  130*5,  The  bearing  of  this  observation 
on  the  question  of  the  constitution  of  phosphorous  oxide  and  on  the 
question  of  the  varying  specific  volume  of  combined  phosphorus  is 
then  discussed.  Previous  observations  by  one  of  the  authors  had 
shown  that  the  specific  volume  of  combined  phosphorus  is  about  25. 
From  the  observations  of  Pisati  and  De  Franohis  and  of  Ramsay  and 
Masson,  the  specific  volume  of  free  phosphorus  is  found  to  be  about 
20'9.  If  all  the  oxygen  in  phosphorous  oxide  be  considered  as  single 
linked,  or,  in  other  words,  to  have  the  specific  volume  7'8,  the  specific 
volume  of  the  phosphorus  in  phosphorous  oxide  is  20'9,  agreeing  with 
the  observations  of  Ramsay  and  Masson. 
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The  coBclusion  to  wliicli  tlie  authors  come  is  that,  whilst  the  varia- 
tion in  the  specific  volume  of  phosphorus  may  be  related  to  the 
atomic  arrangement  of  the  phosphorus  atoms  in  the  molecule  of  the 
element  and  in  that  of  the  phosphoi-ous  oxide,  both  of  which  contain 
the  same  number  of  phosphorus  atoms,  this  variation  is  not  neces- 
sarily dependent  on  or  related  to  the  differences  in  the  combining 
power  of  the  element. 

Determinations  of  the  refractive  index  of   phosphoi-ous  oxide  for 

the  red  lithium  line,  the  sodium  D  line,  the  gteen  thallium  line  and  the 

three  brightest  hydrogen  lines  corresponding  to  C,  F  and  G  have  led 

to  the  following  general  expression  for  the  refraction  of  liquid  phos- 

1                -^     .07  fo           1-,-,,    ,817,670      316,090,000,000 
phorousoxideat  2/'4   :/i=l'Dl/l+   — ~ — -^ . 

The  calculated  value  of  /*  for  the  line  A  (wave-length  7604)  is 
1'5311 :  for  a  ray  of  infinite  wave-length  it  is  the  first  term  of  the 
above  expression,  viz.,  1"5171.  As  the  rel.  den.  of  liquid  phosphorous 
oxide   at  2  7 "4   is   1"9300,  the  refraction   equivalent   of    phosphorous 

oxide  for  A  is  —^ ■  =  60"5  ;  for  a  ray  of  infinite  wave-length 

1-93  "^ 

it  is  58-9. 

The  bearing  of  this  observation  on  the  refi^action  equivalent  of 
phosphorus  is  then  discussed. 

Contrary  to  the  usual  statement  of  the  text  books,  cold  water  has 
very  little  action  on  phosphorous  oxide  ■:  many  days  elapse  before 
even  a  small  quantity  is  dissolved ;  it  then  forms  phosphorous  acid-, 
H3PO3.  Hot  water  acts  upon  P^Oe  with  explosive  violence,  forming 
the  red  suboxide,  phosphoric  acid  and  spontaneously  iaflammabl'e 
phosphoretted  hydrogen. 

Caustic  alkalis  act  similarly.  On  adding  ethyl  alcohol  to  the  oxide 
it  at  once  ignites,  but  with  care  the  two  compounds  may  be  caused 
to  interact  to  form  diethyl  phosphite  or  diethyl  phosphorous  acid  in 


r  OC2H5 

60=j4P<^  ( 


accordance  with  the  equation  P^Oe  +  8C.>H60  —  4P<  OC2H3  +  2HjO% 

LOH 

This  substance,  which  will  be  described  more  fully  in  a  subsequent 

paper  by  one  of  the  authors  and  Mr.   Parker  North,  is  a  liquid  of 

15o 
intensely  disagreable  smell,  of  rel.  den.  1'0749  at  -—^  and  boiling  at 

4 

184 — 185°.  Ether,  carbon  bisulphide  and  benzene  dissolve  phosphorous 
oxide  unchanged. 

Phosphorous  oxide  spontaneously  oxidises  to  phosphorus  pent- 
oxide  on  exposure  to  air  or  to  oxygeu,  and  the  process  of  oxidation 
is  attended  under  diminished  pressure  by  a  faint  luminous  glow.  No 
ozone  is  formed  as  the  oxidation  .proceeds.     On  gently  warming  the 
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oxide  in  oxygen,  the  glow  gradually  increases  in  intensity  until  it 
passes  into  flame.  In  warm  oxygen  the  melted  oxide  at  once  ignites 
and  burns  with  great  brilliancy.  Care,  therefore,  is  necessary  in 
distilling  large  quantities  of  phosphox-ous  oxide  to  avoid  the  free 
access  of  air;  otherwise  dangerous  explosions  may  occur. 

In  contact  Avith  ozone  phosphorous  oxide  glows  at  the  ordinary 
temperature  and  pressure. 

A  small  quantity  of  the  oxide  thrown  into  a  jar  of  chlorine  at  once 
inflames,  but  on  leading  a  slow  current  of  the  gas  over  the  cooled 
oxide  it  is  gradually  converted  into  phosphorus  oxychloride  and  the 
metaphosphoryl  chloride  of  Gustavson  :  PiOg  +  iCh  =  2POCI3  + 
2P0.,C1. 

Phosphorous  oxide  has  a  well  mai'ked  physiological  effect,  and  it  is 
not  improbable  that  the  action  hitherto  attributed  to  phosphorus, 
especially  as  regards  its  influence  on  the  glycogenic  functions  of  the 
liver  and  on  tissue  change,  may  be  really  due  to  this  substance. 
It  is  well  known  that  persons  employed  in  the  manufacture  of  lucifer- 
matches  are  occasionally  attacked  by  caries  of  the  lower  jaw  ;  this 
is  not  due  to  the  action  of  the  phosphorus  after  absorption  into  the 
circulation,  but  to  the  direct  effect  of  the  fumes  upon  the  bone  itself: 
for  it  has  been  found  that  when  a  bone  of  an  animal  fed  by  phos- 
phorus was  exposed  no  carious  change  took  place ;  but  if  one  were 
exposed  to  the  fumes  caries  was  produced,  and  amongst  lucifei'-match 
makers  it  has  been  noticed  that  only  those  who  have  carious  teeth 
suff'er  from  necrosis  of  the  jaw  (T.  Lauder  Brunton,  Fharmacology,  ^^c, 
771).  The  fumes  from  phosphorus  consist  largely  of  phosphorous 
oxide ;  by  drawing  air  over  pliosph.orus  without  allowing  it  to  ignite 
and  passing  the  fumes  through  a  narrow  strongly  cooled  tube  a 
deposit  is  obtained  which  melts  with  the  warmth  of  the  hand  and 
gives  the  reactions  for  phosphorous  oxide.  Moreover,  the  smell 
of  the  product  is  identical  with  that  of  pure  phosphorous  oxide,  and 
it  is  also  identical  with  the  peculiar  smell  noticed  in  a  luoifer-match 
■manufactory  during  the  making  and  handling  of  the  "composition  " 
with  which  the  splints  are  "tipped"  and  which  hangs  about  the 
benches  where  the  "boxers  "  are  at  work.  It  is  highly  probable,  as 
Schonbein  long  ago  surmised,  that  phosphorus  vapour  as  such  is 
odoui-less,  and  that  the  smell  which  phosphorus  ordinarily  possesses  is 
a  mixture  of  that  of  ozone  and  of  phosphorous  oxide. 

The  authors  are  continuing  the  study  of  this  compound,  and  have 
already  investigated  the  action  upon  it  of  ammonia,  sulphur,  sulphuric 
acid,  the  chlorides  of  phosphorus  &c. ;  they  are  also  engaged  in 
experiments  on  its  behaviour  with  a  number  of  organic  substances, 
and  they  promise  a  further  communication  on  an  early  date. 
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29.  "  The  action  ot  chlorine  on  water  in  the  light,  and  on  the  action 
of  light  on  certain  chlorine  acids."     By  Professor  A.  Pedler. 

After  referring'  to  the  somewhat  discrepant  statements  on  record 
regarding  the  action  of  chlorine  on  water  in  the  light,  the  author 
describes  a  long  series  of  experiments  made  in  Calcutta,  where  the 
intensity  of  light  is  such  that  a  strong  solution  of  chlorine  in  water, 
when  exposed  to  the  full  blaze  of  the  sun  during  the  hot  season,  is 
actually  seen  to  effervesce  very  decidedly.  The  results  show  that 
interaction  takes  place  only  under  certain  conditions,  and  that  more 
than  one  change  is  possible. 

lu  a  first  series  of  experiments,  known  volumes  of  chlorine  and 
water  enclosed  in  tubes  were  exposed  to  light,  and  at  the  conclusion 
of  the  exposure  the  tubes  were  opened  under  water:  the  contrac- 
tion having  been  measured,  the  residual  chlorine  and  subsequently 
the  oxygen  which  had  been  produced  were  estimated.  Using  83"5  c.c. 
chlorine  and  4  c.c.  water,  quantities  in  the  ratio  Cli  :  6-iHoO,  practic- 
ally no  action  was  found  to  have  taken  place  after  exposure  during  a 
month  to  strong  diffused  daylight,  and  during  a  second  month  to  the 
direct  action  of  tropical  sunlight ;  but,  the  ratio  being  CL  :  88H2O, 
about  29  per  cent,  of  the  chlorine  was  found  to  have  been  active, 
6'5  c.c.  of  oxygen  being  liberated.  Supposing  action  to  have  taken 
place  according  to  the  equation  2H.,0  +  CL  =  Oo  -|-  4HC1,  7  c.c,  of 
oxygen  should  have  been  obtained,  an  indication  that  a  very  small 
portion  of  the  chlorine  had  undergone  oxidation.  The  general  result 
of  a  number  of  experiments  of  this  kind  was  that,  even  in  very  strong 
tropical  sunlight,  water  and  chlorine  interact  to  but  a  very  slight 
extent  when  there  are  about  100  times  as  many  molecules  of  water 
present  as  of  chlorine  ;  when  the  proportion  is  about  loOHjO  :  Clj, 
action  takes  place  to  the  extent  of  perhaps  nearly  50  per  cent,  of  the 
possible  amount ;  and,  when  more  than  4OOH2O  :  CL,  interaction  takes 
place  much  more  rapidly,  but  even  then  only  to  about  four-fifths  of 
the  theoretically  possible  extent.  As  the  propoi'tion  of  water  is 
increased,  the  amount  of  chlorijie  which  is  oxidised  becomes  some- 
what larger. 

Chlorine  water  saturated  at  30 — 32^^,  the  average  working  tempera- 
ture in  a  Calcutta  laboratory,  contains  chlorine  in  about  the  ratio 
rOSHoO  :  CI2.  Experiment  shows  that,  when  exposed  to  direct  tropical 
sunlight,  such  water  undergoes  decomposition  practically  entirely  in 
the  sense  of  the  equation  2H2O  +  2CI2  =  O2  +  4HC1,  an  exceedingly 
small  amount  of  chloric  acid  being  formed.  On  exposing  it  to  strong 
diffused  daylight  inside  an  open  south  verandah,  either  hypochlorous 
or  chloric  acid,  or  both,  were  formed  in  somewhat  variable  amount, 
the   proportion  of  oxygen  being  much  below  that  obtained   in  the 
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previous  experiments  in  bright  sunlight.  On  exposing  the  chlorine 
water  to  very  moderate  diifused  light  opposite  the  window  in  a  room 
having  a  north  light,  very  little,  if  any,  oxygen  was  liberated,  but 
the  chlorine  became  oxidised  to  hypochlorous  and  chloric  acids.  In 
no  case  could  chlorous  acid  or  hydrogen  peroxide  be  detected. 

On  exposing  dilute  solutions  of  hypochlorous  acid  to  light,  it  was 
found  that  both  oxygen  and  chloric  acid  were  produced,  the  pro- 
portion of  oxvgen  being  larger  the  greater  the  intensity  of  the  light. 
Solutions  of  chloric  acid  underwent  little  or  no  change. 

The  author  concludes  that  in  its  first  stages,  at  all  events,  the 
action  of  chlorine  on  water  is  quite  similar  to  that  which  it  exercises 
on  dilute  cold  solutions  of  sodium  and  potassium  hydroxides;  and 
that  in  the  subsequent  stage  it  is  very  similar  to  that  effected  in  the 
case  of  more  concentrated  and  hot  solutions  of  the  two  hydroxides. 

30.  '•  Note  on  the  explosion  of  hydrogen  sulphide  and  of  carbon 
bisulphide  with  air  and  oxygen."     By  Professor  A.  Pedler. 

The  author  finds  that  when  a  mixture  of  hydrogen  sulphide,  air 
and  oxygen  is  exploded,  a  normal  result  is  obtained,  sulphur  dioxide 
and  water  being  formed.  But  when  carbon  bisulphide  vapour  is 
similarly  treated,  a  not  inconsiderable  proportion  of  the  nitrogen  of 
the  air  becomes  oxidised  ;  and  after  the  explosion  conti*actiou  con- 
tinues to  take  place,  owing  to  the  formation  of  sulphuric  compounds 
(chamber  crystal,  &c.)  under  the  combined  influence  of  the  moisture 
present  and  the  oxide  of  nitrogen.  The  results  of  a  large  number  of 
experiments  are  described,  showing  the  effect  of  various  proportions 
of  oxygen  and  air. 

31.  "  The  action  of  light  on  phosphorus,  and  on  some  of  the  pro- 
perties of  '  amorphous  '  phosphorus."     By  Professor  A.  Pedler. 

As  part  of  an  extensive  series  of  experiments  on  the  action  of 
strong  light  on  substances,  the  author  has  studied  its  effect  on  phos- 
phorus, and  has  thereby  been  led  also  to  examine  and  compare  the 
several  forms  of  allotropic  phosphorus,  viz.,  that  produced  by  the 
action  of  light  only,  that  produced  at  moderate  temperatures,  the 
commercial  form,  and  also  rLomboliedral  or  metallic  phosphorus 
prepared  by  dissolving  phosphorus  in  lead  at  high  temperatures. 

The  conclusion  is  arrived  at  that  the  term  "amorphous  phosphorus" 
is  a  distinct  misnomer,  and  that,  so  far  from  commercial  "  amorphous  " 
phosphorus  constituting  a  separate  allotropic  modification  of  the 
element,  it  is  in  reality  the  same  substance  as  the  form  called  rhom- 
bohedral  or  metallic  phosphorus,  the  very  slight  differences  in  cha- 
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racter  noticed  between  tlie  substances  in  question  being  explained  by 
the  difference  in  the  state  of  division  and  the  slight  variations  con- 
ditioned by  their  mode  of  formation.  "Whether  the  term  amorphous 
phosphorus  can  be  truly  applied  to  the  forms  made  by  the  action  of 
light  is  open  to  grave  doubt ;  even  in  this  case  there  appears  to  be 
distinct  evidence  of  crystalline  form,  although,  in  some  instances,  a 
form  which  appeared  to  be  amorphous  was  obtained.  It  is  suggested 
that  it  would  be  better  to  altogether  discard  the  use  of  the  term 
amnrph  ous  i:)liospliorus. 

The  author  finds  that  when  phosphorus  is  exposed  to  light  in  con- 
tact with  liquids  containing  oxygen,  such  as  alcohol,  it  tends  to  enter 
into  action  with  them.  He  arrives  at  the  conclusion  that  neither 
in  vacuo  nor  at  ordinary  pressures  is  there  any  change  whatever  of 
red  into  ordinary  phosphorus  at  260°  as  ordinarily  stated  ;  and  that, 
practically,  no  change  occurs  up  to  temperatures  of  nearly  358°, 
above  which,  in  vac^io,  change  takes  place,  but  exceedingly  slowly, 
even  up  to  445°.  He  also  describes  experiments  which  tend  to  show 
that  red  phosphorus  is  not  permanent  in  air,  as  commonly  supposed. 

32.  "  The  action  of  phosphoric  anhydride  on  fatty  acids."  By  F. 
S.  Kipping,  Ph.D.,  D.Sc. 

In  a  previous  preliminary  note  published  in  these  Proceedings,  the 
author  has  described  the  formation  of  the  ketone  stearone  by  the 
action  of  phosphoric  anhydride  on  stearic  acid ;  he  now  gives  a 
detailed  account  of  his  experiments  with  this  acid,  and  also  describes 
the  application  of  the  same  method  to  the  preparation  of  dihexyl 
ketone,  (CfiHi3)2CO,  from  heptylic  acid.  Two  experiments  gave  33 
and  25  per  cent,  respectively  of  the  theoretical  amount  of  dihexyl 
ketone ;  the  yield  of  stearone  being  40 — 42  per  cent,  of  the  theo- 
retical. 

Dihexyl  ketone  is  found  to  have  the  properties  already  described  by 
Uslar  and  Seekamp  {Annalen.,  106,  179).  Its  hydroxirae  and 
hydrazone  were  both  obtained  as  yellow  oils.  Dihexyl  carbinol  was 
prepared  by  adding  a  large  excess  of  sodium  to  an  ethereal  solution 
of  the  ketone  placed  in  a  flask  together  with  moderately  concentrated 
soda  solution  ;  it  crystallises  from  dilute  alcohol  in  plates  melting 
at  41—42°. 
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SPECIAL  MEETING,  MAY  8th. 


Fellows  who  desire  to  exhibit  objects  at  the  Special  Meeting  in 
May  are  requested  to  communicate  forfhicith  with  the  Secretaries,  in 
order  to  give  time  for  the  preparation  of  a  descriptive  list  of  the 
exhibits. 


At  the  next   meeting,   on  May  1st,  the  following  paper  will  be 
read : — 

"  The  conditions  under  which  hydi'ogen  peroxide   is  formed  from 
ether."     Bv  Prof.  Dunstan  and  T.  S.  Dvmond. 
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No.  83.  Session  1890-91. 


May   1st,   1890.       Dr.   W.   J.    Russell,   F.R.S.,    President,    in    the 

Chair. 

Messrs.  Joseph  Barker  and  Thomas  Flower  Ellis  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Wallis 
Jenkins,  9,  Arnold  Street,  Anlaby  Road,  Hull ;  John  McKillop,  Pulan 
Bi"ani,  Singapore  ;  John  Brooks  Thornley,  Ivauhoe  Ten-ace,  Ashby- 
de-la-Zouch. 

The  following  papers  were  read  : — 

33.  "  An  investigation  of  the  conditions  under  which  hydi-ogen 
peroxide  is  formed  from  ether."  By  Professor  Wyndham  R. 
Dunstan  and  T.  S.  Dymond. 

The  authors  have  investigated  the  conditions  under  which  hydrogen 
peroxide  is  formed  from  ether.  The  ether  used  by  them  was  purified 
by  the  usual  method,  and  also  by  repeated  agitation  with  dilute 
aqueous  chromic  acid. 

Contrary  to  the  usual  statement,  the  authors  find  that  pure  ether, 
either  wet  or  dry,  does  not  form  hydrogen  peroxide  when  exposed  to 
light  (daylight  or  electric  light). 

Ether  prepared  from  methylated  spirit  yields  hydrogen  pei'oxide 
when  kept  for  some  time,  but  not  if  it  has  been  previously  purified  by 
means  of  dilute  chromic  acid. 

^S'either  water  nor  dilute  sulphuric  acid  forms  hydrogen  peroxide 
when  exposed  to  light  in  contact  with  air. 
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Hydrogen  peroxide  is  formed  when  ozone  acts  on  ether  in  the  pre- 
sence of  water. 

Hydrogen  peroxide  is  prodviced  wlien  certain  conditions  are  main- 
tained during  the  slow  combustion  of  ether  in  contact  with  water. 
At  a  low  red  heat  the  ether  and  oxygen  appear  to  interact  in  a 
manner  similar  to  that  in  which  ozone  and  ether  interact. 

Discussion. 

Dr.  RiCHARDSOX  said  that  everything  depended  on  the  nature  of  the 
glass  of  the  bottles  in  which  the  liquids  Avere  exposed,  and  the  quality 
of  the  light.  The  authors  had  spoken  of  Winchester  bottles.  Of 
what  kind  of  glass  were  the  bottles  which  had  been  used  made  ? 
With  regard  to  the  method  which  he  had  adopted  in  purifying  his 
ether,  so-called  pure  ether  was  shaken  with  watei-,  and  then  repeatedly 
distilled  from  sodium  until  at  last  this  was  unaffected.  His  more 
recent  experiments  led  him  still  to  believe  that  peroxide  was  formed 
from  water  and  oxygen  on  exposure  to  light. 

Professor  Rajisat,  speaking  of  the  purification  of  ether,  referred  to 
the  investigation  of  the  thermal  properties  of  ether  by  Professor 
Young  and  himself.  Regnault  states  that  ether,  after  standing,  no 
longer  has  a  constant  boiling  point,  and  they  had  found  that  such 
ether  acts  on  mercury  but  that  after  agitation  with  mercury  and  dis- 
tilling it  does  so  no  longer.  Professor  Young  and  he  had  prepared 
ether  from  alcohol  and  sulphuric  acid,  and  after  washing  it  with 
potash  and  with  sulphuric  acid,  had  found  it  necessary  to  agitate  it 
about  fifty  times  with  water  before  the  iodoform  test  ceased  to  afford 
evidence  of  the  presence  of  alcohol.  Proof  that  such  ether  was  pure 
was  afforded  by  the  agreement  of  the  determinations  of  its  vapour 
pressure  made  by  the  static  and  dynamic  methods  ;  four  specimens 
were  found  to  give  identical  results.  Some  of  the  authors'  specimens 
may  have  contained  alcohol.  He  then  referred  to  the  experiments 
which  he  had  made  showing  that  hydrogen  peroxide  is  produced  on 
evaporating  water  (these  Proceedings,  188G,  225). 

Mr.  Wood  asked  if  any  observations  had  been  made  of  the  tem- 
perature during  exposure ;  the  amount  of  ether  vapour  would  vary 
greatl}'  with  the  temperature.  In  India  he  had  frequently  noticed 
that  ether  liberated  iodine,  but  its  behaviour  in  this  respect  was 
extremely  capricious  ;  he  could  scarcely  think  that  the  very  different 
behaviour  of  several  bottles  of  one  consignment  was  due  to  impu- 
rity. 

Professor  Duxstax,  in  reply  to  Dr.  Richardson,  stated  that  colour- 
less Winchester  bottles  were  employed.  The  specimen  of  impure 
ether  which  yielded  hydrogen  peroxide  scarcely   affected  potassium 
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iodide  before  exposure ;  another  similar  specimen  had  no  action  on 
the  iodide.  He  had  not  been  able  to  confirm  Dr.  Richardson's  state- 
ment that  hydrogen  peroxide  is  formed  when  acidified  water  is  exposed 
to  light  together  with  oxygen.  In  reply  to  Dr.  Ramsay,  he  stated 
that  the  method  used  to  pnrify  the  ether  must  have  resulted  in  the 
entire  removal  of  alcohol.  The  experiments  now  recorded  proved  that 
under  certain  well-defined  conditions  hydrogen  peroxide  was  not 
formed  from  pure  ether.  It  was  for  those  who,  like  Dr.  Richardson 
and  Professor  Ramsay,  maintained  that  it  is  produced  under  similar 
circumstances  to  point  out  what  the  necessary  condition  is.  This  had 
not  yet  been  done,  and  in  fact  so  far  apparently  no  one  had  suspected 
that  the  result  might  be  due  to  an  impurity.  He  had  not  been  able 
to  detect  any  hydrogen  peroxide  in  water  which  had  been  heated  in 
the  manner  described  by  Professor  Ramsay  in  contact  with  air, 
although  the  experiment  had  been  tried  many  times.  With  reference 
to  Mr.  Wood's  remarks,  the  conditions  under  which  the  ether  had 
been  exposed  were  fully  described  in  the  paper ;  the  tempei^ature 
ranged  between  15 — 25°.  In  London  it  was  not  possible  to  obtain 
"  intense  sunlight."  but  it  seemed  well  established  that  the  electric 
light  is  highly  active  in  influencing  chemical  change.  There  was  evi- 
dence that  ether  prepared  from  ordinary|alcohol  sometimes,  but  not  inva- 
riably, contains  the  impurity  from  which  hydrogen  peroxide  is  formed  ; 
in  any  case  this  impurity  would  be  removed  by  treatment  with  chromic 
acid.  As  was  stated  in  the  paper,  the  formation  of  an  oxidising  sub- 
stance by  the  imperfect  combustion  of  ether,  to  which  Mr.  Wood  had 
referred,  had  been  observed  long  ago :  in  fact  Faraday  had  shown  the 
experiment  in  his  lectiu'es  on  ozone.  It  is  established  by  the  present 
results  that  pure  ether  yields  hydrogen  peroxide  when  it  is  imper- 
fectly oxidised  in  contact  with  cold  watei-. 

In  reply  to  the  President,  he  said  that,  although  the  period  of  expo- 
sure was  the  same  in  the  case  of  the  experiments  with  purified  ether, 
they  were  made  at  a  later  date. 

84.  "p-Desylphenol."  By  Francis  R.  Japp,  F.R.S.,  and  G.  H. 
Wadsworth,  Associate  of  the  Normal  School  of  Science. 

The  authors  find  that  by  the  action  of  cold  concentrated  sulphuric 
acid  on  a  mixture  of  benzoin  and  phenol  jj-desylphenol-mono- 
.sulphonic  acid  is  formed:  CuHp.Oo  -|-  CgHs-OH  +  H0SO4  = 
C2uHi.502(S03H)  +  2H2O  ;  and  that  on  heating  this  with  concentrated 
chlorhydi'ic  acid  at  150°  it  is  hydrolysed,  yielding  jj-desylphenol, 
CcH3-CO-CH(C6H5)-CeH,-OH.  This  phenol  crystallises  from  light 
petroleum  in  small,  coloiirless  laminte  melting  at  133^ ;  from  dilute 
alcohol  in  large,  thin  lamina? ;  and  from  benzene  in  warty  aggrega- 
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tions  with  1  mol.  of  benzene  of  cvystalli.s<ation.  It  dissolves  in  caustic 
alkalis,  and  is  reprecipitated  by  carbon  dioxide. 

When  heated  with  acetic  anhydride  it  yields  a  monacetyl-derivative, 
C2„H,5(C2H3U)02,  which  forms  aggregfitions  of  slender,  white  needles 
melting  at  106—107". 

By  acting  on  the  sodium  salt  with  methyl  iodide,  ^-desylaniso'il, 
CoH5-CO-CH(C6H3)-C6HrOCH,,  is  obtained.  It  melts  at  90— 92  ',  and 
is  insoluble  in  caustic  alkalis. 

On  fusion  with  caustic  potash  at  200°,  ^-desylphenol  is  resolved 
into  benzoic  acid  and  p-benzylphenol.  If  the  temperature  be  carried 
higher  the  p-benzylphenol  is  oxidised  to  /)-hydroxybenzoic  acid.  On 
reduction  with  sodium  and  boiling  amyl  alcohol,  it  is  converted  into 
the  compound  C6H5-CH(OH)-CH(C6H5)-CgH4-OH,  which  crystallises 
from  benzene  in  tufts  of  slender  needles  melting  at  101 — 102°,  and 
yields  a  diacetyl-derivative  melting  at  156 — 157°.  lodhydric  acid 
and  amorphous  phosphorus  at  130",  on  the  other  hand,  reduce  jo-desyl- 
phenol  to  dibenzyl  and  phenol,  a  carbon  linkage  being  severed  in  tho 
interaction. 

It  yielded  no  hydroxime  or  phenylhydrazone,  although  it  was  sub- 
jected to  the  action  of  hydroxylamiue  and  of  phenylhydi^azine  under  a 
vai'iety  of  the  most  favourable  conditions.  This  negative  evidence 
might  be  regarded  as  an  indication  that  the  compound  does  not 
contain  a  carbonyl-group  :  but,  apart  from  the  fact  that  such  evidence 
is  not  conclusive,  the  alternative  formula  in  which,  for  the  sake  of 
getting  over  the  difficulty,  a  union  of  one  oxygen-atom  to  two  directly 
linked  carbon-atoms  might  be  assumed,  has  so  little  antecedent  pro- 
bability that  the  authors  hesitate  to  put  it  forward,  and  in  the  mean- 
time continue  to  regard  the  compound  as  p-desylphenol,  a  constitution 
with  which  all  its  other  interactions  are  in  harmony. 

Attempts  to  prepare  similar  condensation-products  of  benzoin  with 
other  phenols  led  to  no  result. 

35.   "  On  Benedikt's  Acetyl  values."     By  J.  Lewkowitsch,  Ph.D. 

In  his  paper  on  a  new  method  of  examining  fats  (Zeitschrift  filr 
die  chemische  Industrie,  1887,  p.  149),  Benedikt  proposes  a  method 
which  is  based  on  the  principle  that  only  hydroxylated  fatty  acids 
take  up  the  radicle  of  acetic  acid  when  heated  with  acetic  anhydride, 
and  he  asserts  that  those  fatty  acids  which  do  not  contain  the 
hydroxyl-group  remain  unaltered ;  so  that  the  quantities  of  potash 
required  for  neutralising  fatty  acids  before  and  after  treatment  with 
acetic  anhydride  will  be  either  identical  or  nearly  so,  any  difference 
being  due  to  the  errors  of  the  method  of  determination. 

While  examining   a    somewhat    abnormal    sample   of    tallow,    the 


73 

antlior  was  led  to  doubt  the  accuracy  of  this  statement,  and  the 
following  results  of  experiments  which  he  has  made  serve  to  confirm 
his  doubts. 

The  fatty  acids  prepared  from  a  sample  of  fresh  toAvn  tallow 
required  for  neutralisation  19"  71 7  per  cent,  of  potash,  or,  in  other 
words,  their  "  acid  value  "  was  equal  to  19' 717,  corresponding  to  the 
molecular  weight  284"5.  50  grams  of  these  acids  was  acetylated  with 
40  grams  of  acetic  anhydride  in  the  manner  indicated  by  Benedikt, 
and  both  the  acid  value  and  the  "saponification"  value  of  the 
acetylated  product  were  then  determined.  The  values  found  were 
160"5  and  217"5  respectively,  corresponding  to  an  acetyl  value  of 
217-5  -  160-5  =  57.     A  second  test  gave  216-3  -  159-9  =  56-4. 

In  the  same  way  the  fatty  acids  of  samples  of  South  American 
tallow  and  of  North  American  tallow  gave  the  acetyl  values  77-8  and 
23-93.  According  to  Benedikt  the  acetyl  values  ought  to  have  been 
nil  or  nearly  so. 

As  tallow  is  considered  to  consist  essentially  of  a  mixture  of  the 
glycerides  of  stearic,  palmitic  and  oleic  acids,  it  was  thought  possible 
that  it  was  the  oleic  acid  which  had  fixed  the  acetic  acid  radicle.  A 
sample  of  oleic  acid  obtained  from  Kahlbaum  as  pure  was  therefore 
examined  ;  it  contained,  however,  some  solid  acids,  which  settled  out 
when  the  acid  was  kept  for  some  time  in  a  stoppered  bottle.  To 
determine  the  impurities,  the  acid  value  and  iodine  absorption  were 
ascertained :  the  acid  value  found  was  183,  and  the  iodine  absorption 
90'14 ;  the  theoretical  values  for  oleic  acid  are  198  and  90-07. 
Although  containing  a  certain  amount  of  higher  homologues,  the 
acid  was  considered  sufficiently  pure  for  the  desired  purpose :  50  grams 
of  it  when  acetylated  gave  an  acid  value  ^  116-50  and  a  saponi- 
fication value  =  242-05 ;  consequently  an  acetyl  value  =  125-55. 
If  the  fixing  of  the  "  acetyl,"  hoTvever  unlikely  it  might  appear,  were 
due  to  the  CHzzCH-group  in  the  molecule  of  the  oleic  acid,  the 
acetylated  acids  ought  to  have  lost  the  capacity  of  taking  up  iodine. 
However,  the  iodine  value  of  the  acetylated  acids  was  found  to  be 
87-11,  proving  clearly  that  acetyl  was  not  taken  up  by  the  CHl^CH- 
group.  Therefore,  the  acetic  anhydinde  must  have  acted  in  some 
other  way  on  the  oleic  acid,  and  if  so  it  was  not  unlikely  that 
palmitic  or  stearic  acid  might  be  acted  on  in  the  same  way :  experi- 
ment fully  bore  out  the  correctness  of  this  assumption. 

50  grams  palmitic  acid,  the  comparative  purity  of  which  was 
proved  by  an  acid  value  of  213-4  (instead  of  the  theoretical  value 
219-I),  was  acetylated  and  gave  an  acid  value  =  143-53  and  a  saponi- 
fication value  =  226-13  ;  consequently  an  acetyl  value  =  82-6. 

50  grams  stearic  acid — showing  an  acid  value  of  203  instead  of  the 
theoretical  one  of  197-5 — gave,  after  being  acetylated,  an  acid  value 
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=  138"89   anel   a    saponification   value  =  221"1S;    consequently    an 
acetyl  value  =  82'29. 

The  author  refrains  from  venturing  upon  an  explanation  of  these 
results,  merely  wishing  to  point  out  at  present  that  they  contradict 
lienedikt's  assumptions. 


RESEARCH  FUND. 


Fellows  desiring  grants  are  requested  to  forward  their  applications 
to  the  Secretaries  in  order  that  they  may  be  considered  at  the  next 
meeting,  in  June. 


At  the  next  meeting,  on  May  15th,  there  will  be  a  ballot  for  the 
following  candidates  : — 

1.  Appleyard,  James  Robert,  University  College,  Dundee. 

2.  Blake,  William  Henry,  31,  JS^orfolk  Street,  Sunderland. 

8.  Col  well,  James  Kear,  2,  Lloyd  Street,  Lloyd  Square,  W.C. 

4.  Copeman,     S.     Sydney   ]\lonckton,    ]\I.A.,    M.B.    Cantab.,    134, 

York  Road,  S.E. 

5.  Caird,  George,  20,  Springfield,  Dundee. 

(■».  Fairgrieve,  Andrew,  Sydney,  New  South  Wales. 

7.  Findlay,  G.  H.,  Hawthorn   Cottage,   Francis  Road,  Edgbaston, 

Birmingham. 

8.  German,  George,  Junr.,  Huntingdon  House,  Ashby-de-la-Zouch. 

9.  Jones,  John  Archyll,  3,  Jedburgh  Street,  Middlesbrough. 

10.  Kirk,  Oliver,  Science  Schools,  South  Kensington,  S.W. 

11.  Oddy,  Robert  Walter,  Waterhouse,  Toad  Lane,  Rochdale. 

12.  Tate,  William,  115,  Rylston  Road,  Fulham,  S.W. 

The  following  papers  will  be  read : — 

"  Diethylphosphorous  acid."  By  Prof.  Thoi-pe,  F.R.S,  and  Mr. 
Bai'ker  North. 

"  Researches  on  naphthalene-derivatives.  The  ten  isomeric  dichloro- 
naphthalenes.  The  action  of  chlorine  on  naphthalene  and  its  deriva- 
tives."    By  Dr.  Armstrong  and  Mr.  Wynne. 

"  A  third  naphthaquinone."  By  Prof.  Meldola,  F.R.S.,  and  Mr.  F. 
Huo-hes. 


HAKKISON  AND    SONS,  PEINTEES  IN   OBDINAKY  TO  HEK  UAJFSTy,  ST.  MAHT1>'S  LANE. 


IssuaJ  31/5/1890. 


PROCEEDINGS 

OF    THE 

CHEMICAL    SOCIETY. 

No.  84.  Session  1890-91. 


May  15tli,    1890.      Dr.    W.    .J.    Russell,    F.R.S.,    President,    in    the 

Chair. 

Mr.  James  Hamilton  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Charles 
F.  Branson,  Kenley  Lodge,  Macaiilay  Road,  Clapham  Common ;  John 
Hnchinson  Edward,  117,  Stockport  Road,  Manchester ;  Arthur  R. 
Haslam,  Ph.D.,  64,  Rathgar  Road,  Dublin ;  John  Robert  Johnson, 
16,  Oxford  Street,  Liverpool;  Patrick  Kelly,  43,  Lennox  Street, 
Dublin  ;  Thomas  Parker,  M.I.C.E.,  Wolverhampton  ;  Richard  James 
Redding,  Royal  Labovator}-,  "Woolwich  Arsenal ;  Frederick  Smith, 
.Tohannesberg,  Transvaal,  South  Africa. 

The  following  were  elected  Fellows  of  the  Society : — 
James   Robert  Appleyard ;  William  Henry  Blake ;    James   Kear 
Colwell ;    S.  Sydney  Monckton  Copeman,  M.A.,  M.B.  ;  Andrew  Fair- 
grieve  ;  G.   H.  Findlay ;  John  Archyll  Joues ;  Oliver   Kirk ;  Robert 
Walter  Oddy  ;  William  Tate. 

The  following  papers  were  read  : — 

36.  "  Diethylphosphorous  acid  "  By  T.  E.  Thorpe,  F.R.S.,  and 
Barker  North,  Associate  of  the  Normal  School  of  Science. 

The  authors  describe  the  mode  of  preparing  this  compound  and  its 
properties.  It  is  obtained  by  adding  alcohol,  drop  by  drop,  to  phos- 
phorous oxide  contained  in  a  vessel  surrounded  with  ice  and  salt.  It 
is  a  colourless,   mobile    liquid,    possessing    a    peculiar    penetrating 
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alliaceous  smell.     Its  vapour  is  poisonous,  and  even  small  quantities 

produce  headache  and  nausea.     It  boils  at   184 — 185°,  and  has  the 

15'5° 
relative   density   10749  at It  interacts  with  water  forming 
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alcohol  and  phosphorous  acid,  and  is  converted  hy  bromine  into  ethyl 
bromide  and  metaphosphoric  acid. 


37.  "  The    homonucleal    trichloronaphthalenes."       By   Henry    E. 
Armstrong  and  W.  P.  Wynne. 

1:2:  3-Trichloronaphthalene. — The  compound  prepared  by  Faust 
and  Saame  from  a-chloronaphthalene  tetrachloride  has  been  shown  by 
Widman  to  be  this  modification,  the  proof  being  that  it  affords 
nitrotrichlorophthalic  acid  on  oxidation  with  nitric  acid  ;  the  authors 
have  obtained  it  from  a  novel  source — by  the  action  of  phosphorus 
pentachloride  on  Zincke  and  Kegel's  */3-dichloro-/3-naphthol  {Berichte, 
1888,  3385).  This  naphthol-derivative  is  found  to  crystallise  in  aggre- 
gates, such  as  Zincke  and  Kegel  describe,  of  long,  prismatic  needles 
springing  from  a  common  centre — m.  p.  7G — 77° ;  also  (a)  in  fairly 
large  aggregates  composed  of  characteristic  short,  stumpy  prisms — 
m.  p.  76 — 77° ;  and  (6)  in  very  long,  slender,  flat,  transpaient  needles 
melting  at  Q>Q°,  and  on  refusion  at  74°.  In  no  case  was  a  higher  melt- 
ing point  than  77°  observed.  Zincke  and  Kegel,  however,  give  81°  as 
the  melting  point  of  the  substance ;  and  it  is  noteworthy,  therefore, 
that  the  authors  find  the  melting  point  of  trichloroketonaphthalene 
to  be  92 — 93°,  instead  of  96°,  and  that  one  of  them,  in  conjunction 
with  Mr.  Rossiter,  has  found  that  the  various  chloro-derivatives  of 
/3-naphthoI  described  by  Zincke  and  Kegel  uniformly  melt  at 
temperatures  about  4°  lower  than  stated  by  these  chemists ;  it  may 
also  be  mentioned  that  a  similar  discrepancy  is  to  be  noted  in  the 
case  of  a  recent  paper  of  Clausius  {Berichte,  1890,  517),  who  specially 
calls  attention  to  the  fact  that  he  finds  the  melting  point  of  2  :  2'-di- 
hydroxy naphthalene  to  be  4°  higher  than  previously  observed. 

a^-Dichloro-/3-naphthol  exchanges  its  hydroxyl  for  chlorine  when 
distilled  with  the  theoretical  quantity  of  phosphorus  pentachloride  at 
240 — 250°.  The  resulting  trichloronaphthalene  crystallises  from 
alcohol,  in  which  it  is  sparingly  soluble  in  the  cold,  either  in  long, 
very  slender  needles  or  in  radiate  aggregates  of  fiat  needles  ;  it  melts 
at  81°.  It  is  but  little  acted  on  when  heated  at  100°  with  H2SO4, 
but  is  readily  sulphonated  when  digested  with  four  times  its  weight 
of  acid  containing  10  per  cent.  SO3  for  an  hour  at  100°.  The  barium 
salt  of  the  acid,  (CioH4Cl3S03)2Ba  +  3^HoO,  crystallises  in  small, 
spherical  aggregates,  and  is  sparingly  soluble  in  water  ;  the  potassium 
salt,  C10H4CI3SO3K,  is  very  soluble  in  water,  but  sparingly  soluble  in 
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alcohol,  from  whlcli  it  crystallises  in  minute,  anhydrous  needles.  The 
chloride,  CioH4Gl3"S02Cl,  crystallises  from  benzene,  in  •which  it  is  very 
soluble,  in  small,  prismatic  needles ;  from  petroleum  spirit,  m  which 
it  is  sparingly  soluble,  in  small,  flat,  slender  needles ;  and  from  acetic 
acid  in  white  aggregates  of  very  small  needles  ;  it  melts  at  182°. 
The  amide  could  not  be  obtained  crystalline  :  it  melts  at  296°.  The 
chloride  was  hydrolysed  by  prolonged  heating  with  concentrated 
muriatic  acid  at  260°  :  the  regenerated  trichloronaphthalene  crystal- 
lised from  alcohol  in  long,  slender  needles  melting  at  81°. 

1:  2  :4:-Tricliloronap]ithalene. — This  modification  was  first  jDrepared 
by  Cleve,  who  most  accurately  described  its  properties  (Berichte, 
1888,  893),  from  dichloralphanaphthol ;  the  authors  prefer  to  prepare 
it  from  dichloralphanaphthylamine.  It  melts  at  92°.  When 
sulphonated,  either  by  means  of  the  theoi'etical  quantity  of  SO3HCI, 
or  by  heating  with  twice  its  weight  of  H2SO4  at  100°  for  one  hour,  it 
yields  an  acid  which  when  dissolved  in  water  forms  a  viscid  solution 
— in  this  respect  resembling  the  acid  obtained  by  sulphonating  1  :  4- 
dichloronaphthalene.  The  barium  salt  (CioH4Cl3S03)2Ba  +  SHjO  is 
very  sparingly  soluble  in  water,  and  crystallises  in  fluffy  masses  of 
very  small,  slender  needles  ;  the  potassiuin  salt  CioHiClsSOaK  is 
extremely  soluble  in  water,  but  sparingly  soluble  in  alcohol,  from 
which  it  crystallises  in  anhydrous,  short,  slender  needles.  The 
chloride  CioHiClnSOjCl  crystallises  from  benzene  in  tufts  of  long, 
slender  needles ;  from  petroleum  spirit,  in  which  it  is  sparingly 
soluble,  in  long,  slender  needles ;  and  from  acetic  acid  in  slender,  flat 
needles  ;  it  melts  at  157 — 158°.  The  amide  crystallises  from  alcohol 
in  tufts  of  short,  slender  needles,  and  melts  at  235°.  The  chloride  was 
hvdrolysed  with  considerable  difficulty,  requiring  prolonged  heatino" 
at  260 — 265°  with  concentrated  muriatic  acid :  the  resultino-  tri- 
chloronaphthalene crystallised  fi'om  alcohol  in  tufts  of  slender,  flat 
needles  meltinar  at  92"^. 


38.  "The  ten  isomeric  dichloronaphthalenes  and  the  sulphonic 
acids  and  trichloronaphthalenes  derived  therefrom."  By  Henry  E, 
Armstrong  and  W.  P.  Wynne. 

Whereas,  theoretically,  only  teyi  dichloronaphthalenes  are  possible, 
twelve  have  actually  been  described.  Mne  of  these  are  already 
proved  to  be  definite  substances,  and  their  constitution  may  be  re- 
garded as  well  established  (c/.  these  Proceedings,  1888,  104 ;  1889, 
34,  48)  ;  these  nine  include  the  three  possible  0,%-,  the  four  possible 
a'ti-  and  the  two  possible  hetero-/i/3-compounds.  Of  the  remaining 
three,  one — the  so-called  a-dichloronaphthalene  (m.  p.  38^) — has 
been  shown  by  the  authors  to  be  non-existent,  and  to  consist  of  the 
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M.  p.  =  113°. 

Cl 

ci/VN 


M.  p.  =  62-5— 63-5°. 


SOjCI,  m.  p.  =  118°. 
SO2NH2,  m.  p.  =  226°. 


Cl 
M.  p.  =  66°. 


Cl 


Cl 


Cl 


cil 

M.  p.  =  48° 


Cl 


SO.2CI,  m.  p.  =  151°. 
SO2NH0,  m.  p.  =  216°. 


Cl 


Ci 
M.  p.  =  66°. 
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1  :  3-  (m.  p.  61°)  and  1 :  4-  (m.  p.  68°)  modifications  (these  Proceedings, 
1888,  lU6).  A  second  is  undoubtedly  also  non-existent,  viz.,  the 
"  AT-dichloronaphthalene  "  (m.  p.  94°),  which,  according  to  Clans  (Ber., 
188-,  314),  is  obtained  by  the  action  of  phosphorus  peutachloride  on 
the  «-naphtholsulphonic  acid  prepared  by  sulphonating  a-naphthol 
dissolved  in  acetic  acid.  The  several  monosulphonic  acids  formed 
from  a-uaphthol,  however,  correspond  to  one  or  other  of  the  nine 
recognised  dichloronaphthalenes,  and  on  this  ground  alone  the  pro- 
duction of  the  tenth,  and — it  is  to  be  supposed — only  possible, 
modification  in  such  a  manner  appears  impossible :  even  if  the  fact 
be  left  out  of  account  that  7i07?ro-/3/3-dichloronaphthalene — the  only 
modification  required  in  addition  to  the  nine  above  specified  in  order 
to  complete  the  list — cannot  be  prepared  from  aZpAa-naphthol. 
a-Naphthol  is  converted,  with  exceptional  facility,  into  the  1:2:4- 
disulphonic  acid,  and  the  corresponding  trichloronaphthalene  melts 
at  92^,  which  is  very  nearly  the  melting  point  of  Claus's  compound ; 
the  authors,  therefore,  have  little  doubt  that  the  substance  described 
by  Clans  as  A:-dichloronaphthaleue  was  in  reality  1:2:  4-trichloro- 
naphthalene. 

The  only  remaining  modification  to  be  considered  is  the  <-dichloro- 
naphthalene  (m.  p.  120  ),  first  prepared  by  Leeds  and  Everhard  by 
heating  naphthalene  tetrachloride  with  silver  oxide,  and  which  was 
subsequently  separated  by  Widman  from  the  product  of  the  action  of 
alcoholic  potash  on  the  tetrachloride ;  until  it  was  discovered  that 
a-dichloronaphthalene  was  a  mixture  of  the  1  :  3-  and  1  :  4-com- 
pound,  the  authors  were  inclined  to  think  that  perhaps  this  modifica- 
tion was  impure  e-dichloronaphthalene  [cf.  B.  A.  Report,  1888), 
but  the  necessity  for  this  assumption  occasioned  by  the  existence  of 
the  a-compound  having  been  removed,  it  appeared  highly  probable 
that  the  <-compound  was  the  homo-y3/3-modification ;  and  this  proves 
to  be  the  case,  the  authors  having  succeeded  in  obtaining  a  substance 
with  all  the  properties  ascribed  by  Leeds  and  Everhard  and  by 
Widman  to  <-dichloronaphthalene  by  a  novel  method  which  places  its 
constitution  beyond  all  doubt,  viz.,  by  partially  reducing  1:2:  3-tri- 
chloronaphthalene. 

The  existence  of  a  complete  series  of  ten  isomeric  dichloro- 
naphthalenes may,  therefore,  now  be  regarded  as  established.  No 
fewer  than  eight  of  these  have  been  discovered  by  Cleve  and  his 
pupils ;  all  who  study  the  subject  must  be  led  to  admire  the  work  of 
the  Swedish  chemists  and  to  recognise  the  influence  which  it  has 
exercised. 

In  order  to  characterise  the  various  dichloronaphthalenes,  and  also 
to  determine  the  manner  in  which  constitution  affects  the  course  of 
chemical  change  in  the  case  of  naphthalene-derivatives,  the  authors 
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have  sulphonated  the  ten  modifications,  and  have  converted  the 
resulting  sulpho-acids  into  tricbloronaphthalenes.  A  brief  account 
of  the  results  is  now  given,  details  with  reference  to  the  composition, 
of  the  salts,  &c.,  being  reserved  for  a  full  communication. 

To  avoid  the  possibility  of  the  occurrence  of  secondary  changes 
induced  by  the  presence  of  water,  chlorosulphonic  acid  was  through- 
out employed  as  the  sulphonating  agent  instead  of  sulphuric  acid,  and 
sulphonation  was  effected  by  adding  slightly  less  than  the  theoretical 
quantity  of  this  agent  to  a  10  per  cent,  solution  of  the  dichloro- 
naphthalene  in  dry  carbon  bisulphide;  the  carbon  bisulphide  -was 
subsequently  removed  by  distillation  on  a  water-bath,  the  acid 
dissolved  in  water  and  the  solution  steam-distilled  to  free  it  from 
unattacked  dichloronaphthalene  and  traces  of  carbon  bisulphide,  and 
finally  filtered  to  remove  the  small  proportion  of  insoluble,  non- 
volatile compound  (sulphochloride  or  sulphone)  always  formed. 

ax-Vichloronaphtlialenes. 

(1.)  1  :  4<-Dichloronaphthale7ie. — On  sulphonation,  this  yields  a 
practically  uniform  product,  a  very  small  proportion  of  an  isomeric 
acid  of  undetermined  constitution  being  simultaneously  formed. 
The  chloride  of  the  acid,  CioHoCLSOoCl,  crystallises  from  benzene,  in 
aggregates  of  slender,  prismatic  needles  melting  at  132° ;  the  amide 
is  sparingly  soluble  in  cold  alcohol,  crystallising  in  tufts  of  very 
slender,  long  needles  melting  at  244".  The  corresponding  trichloro- 
naphthalene  crystallises  in  tufts  of  slender  needles,  which,  on  stand- 
ing, undergo  conversion  into  opaque,  white  aggregates  melting  at 
66°  (cf.  these  Proceedings,  1890,  18).  The  sulphochloride  undergoes 
hydrolysis  when  heated  with  concentrated  muriatic  acid  at  26U — 265° ; 
the  pure  dichloronaphthalene  thus  obtained  crystallised  from  alcohol 
in  long,  narrow,  slender  ribbons  melting  at  67"5°. 

(2.)  1  :  V -Dicliloronaphthaleiib  was  prepared  by  Atterberg's  method 
{Ber.,  1876,  1732)  from  /3-dinitronaphthalene.  The  sulphonation 
product  consists  of  a  single  acid,  the  chloride  of  which  crystallises  from 
petroleum  spirit  in  minute  aggregates  melting  at  114°;  the  amide 
crystallises  from  alcohol  in  tufts  of  small,  slender  needles  melting  at 
228°.  The  corresponding  trichloronaphthalene  crystallises  from 
alcohol  in  very  long,  slender  needles  melting  at  VoV. 

(3.)  1  :  4^' -BichloroiiapMlialene  yields  two  acids  on  sulphonation  ; 
one  of  these  is  formed  in  small  quantity  only,  and  has  not  been  com- 
pletely examined,  The  chief  product  yields  a  chloride  which  crystal- 
lises from  benzene  in  aggregates  of  long,  flat,  thin,  narrow  plates 
melting  at  139'0° ;  the  amide  crystallises  in  small,  prismatic  aggre- 
gates   melting    at    204".       The    corresponding     trichloronaphthalene 
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ciystallises  from  alcohol  in  long,  slender  needles  melting  at  103°. 
On  hjdrolysing  the  acid  at  260 — 265°  with  concentrated  muriatic 
acid,  pure  1  :  4'-dichloronaphthalene  was  obtained,  which  crystallised 
from  alcohol  in  short,  flat,  thin  scales  melting  at  106" 5°. 

a^-Dichloronaphthalenes. 

(■i.)  1  :  2-DichIoronaphthale7ie  is  found  to  yield  a  mixture  of  an  %• 
and  a  /i-sulphonic  acid,  the  former  constituting  about  two-thirds  of 
the  product. 

The  chloiides  of  the  two  acids  require  to  be  mechanically  separated 
after  crystallisation  from  benzene. 

»-Acid. — The  chloride  crystallises  from  benzene,  in  which  it  is  very 
soluble,  in  large,  prismatic  forms  melting  at  104° ;  the  amide  crystal- 
lises from  alcohol  in  tufts  of  small,  slender  needles  and  melts  at  217°. 
The  corresponding  tnchloronaphthalene  crystallises  from  alcohol  in 
short,  flat  needles  melting  at  78'o°.  On  hydrolysis  with  concentrated 
muriatic  acid  at  230^,  the  chloride  gave  pure  1  :  2-dichloronaphthalene 
melting  at  35°. 

fi-Acid. — The  chloride  of  the  /3-acid  is  less  soluble  in  benzene,  and 
crystallises  in  aggregates  of  small  prisms  melting  at  167° ;  the  amide 
crystallises  from  dilute  alcohol  in  short,  slender,  white  needles  melt- 
ing at  190°.  The  corresponding  triMoronaplithalene  crystallises 
fi-om  alcohol  in  slender  needles  and  melts  at  91°.  On  hydrolysis  with 
concentrated  muriatic  acid  at  260 — 265°,  the  /^-chloride  gave  pure 
1  :  2-dichloronaphthalene  melting  at  35°. 

(5.)  1  :  3-Dichlo-rona]j]ifhaltne. — -On  sulphonation  this  yields  a  mix- 
ture of  an  a.-  and  a  /^-acid,  the  former  constituting  about  four  fifths  of 
the  product. 

The  chloride  of  the  a-acid  crystallises  from  benzene  in  well-defined 
prisms  melting  at  14S"5'',  and  crystallographically  identical  with  those 
of  the  chloride  of  Widman's  dichloronaphthaleue-a-sulphonic  acid ; 
the  amide  is  spai'ingly  soluble  in  alcohol  and  crystallises  in  flocks  of 
microscopic  needles  melting  at  272^,  The  corresponding  trichloro- 
naphthalene  crystallises  from  alcohol  in  long,  slender,  flat  needles 
melting  at  103°.  On  hydrolysis  with  concentrated  mui*iatic  acid  at 
230°,  the  a-chloride  gave  pure  1  :  3-dichlorouaphthalene,  which 
crystallised  in  long,  slender  ribbons  melting  at  61^. 

The  /S-acid,  although  the  minor  product  of  sulphonation,  constitutes 
the  sole  product  when  the  sulphonation  product  is  heated  in  a  dry 
atmosphere  at  160°  for  18  hours.  Its  chloride  is  very  soluble  in 
benzene  and  crystallises  best  from  a  mixture  of  benzene  and  petroletim 
spirit  in  long,  narrow,  four-sided  prisms  melting  at  121°  ;  the  amide 
crystallises  from  alcohol  in  tufts  of  short,  very  slender  needles,  and 


83 

melts  at  228°.  The  corresponding  trichloronaphthalene  is  sparingly 
soluble  in  hot  alcohol  and  crystallises  in  short,  slender  needles  melt- 
ing at  113°.  On  hydrolysis  with  concentrated  muriatic  acid  at 
260—265°,  the  /i-chloride  gave  pure  1  :  3-dichloronaphthaleue  melt- 
iug  at  01°. 

(6.)  1  :  2' -Bichloronaplitlialene  yields  an  almost  uniform  product  on 
.sulphonation,  the  proportion  of  isomeric  acid  formed  being  very  small. 
The  cJiloricle  of  the  chief  product  crystallises  fi'om  benzene  in  trans- 
parent, slender,  flat  needles  which  rapidly  became  opaque  on  exposure 
to  the  air,  and  then  melt  at  118°  ;  the  amide  is  sparingly  soluble  in 
alcohol  and  crystallises  in  narrow,  slender  ribbons  melting  at  226  . 
The  cori'esponding  trichloronaphthalene  crystallises  from  alcohol  in 
slender,  flat  needles  which,  on  standing  in  the  solvent,  became  opaque 
and  melted  at  66°.  On  hydrolysis  with  concentrated  muriatic  acid 
at  230°,  the  chloride  gave  pure  1  :  2'-dichloronaphthalene,  which  crys- 
tallised from  alcohol  in  small,  crystalline  aggregates  melting  at  62"5  . 
The  synthetical  1  :  2'-dichloronaphthalene,  prepared  by  Erdmann's 
method,  was  found  to  melt  slightly  higher,  viz.,  at  63 — 63"5°. 

(7.)  1  :  3' -Lichloronajohthalene  yields  an  uniform  product  on  sul- 
phonation. The  chloride  of  the  acid  crystallises  from  benzene  in 
magnificent  prisms  and  melts  at  151°  ;  the  amide  crystallises  from 
alcohol  in  long,  slender  needles  melting  at  216°.  The  con-esponding 
trichloronaphthalene  crystallises  from  alcohol  in  slender,  flat  needles 
which  become  opaque  on  standing  in  the  solvent  and  melt  at  66°. 
On  hydi'olysis  with  concentrated  mui-iatic  acid  at  230°,  the  chloride 
gave  pure  1  :  3'-dichloronaphthalene,  which  crystallised  from  alcohol 
in  long,  slender  ribbons  melting  at  48°. 

fij3-Dichloro7iaphthalenes. 

(8.)  2  :  S-DichloronapMhalene .  To  prepare  this  modification  a 
solution  of  1  :  2  :  3-trichloronaphthalene  in  alcohol  heated  at  60 — 70° 
is  treated  with  one  and  a  half  times  the  theoretical  quantity  of  2  per  cent, 
sodium  amalgam  during  one  hour  ;  the  t-dichloronaphthalene  is  purified 
by  fractional  steam-distillation  and  fractional  crystallisation  fromf 
alcohol.  It  crystallises  in  the  manner  described  by  Leeds  and  Ever- 
hard  and  by  Widman,  in  thin,  lustrous  scales,  and  melts  at  about  120'^. 
On  sulphonation  it  yields  a  product  containing  ana-acid  and  probably 
a  yS-acid,  the  former  constituting  the  chief  product.  The  a,-chloride 
crystallises  from  benzene  in  lustrous,  slender,  narrow  ribbons  melting 
at  142°  ;  the  amide  is  sparingly  soluble  in  alcohol  and  crystallises  in 
aggregates  of  small,  slender  needles  melting  at  2^8°.  The  corre- 
sponding trichloronaphthalene  crystallises  from  alcohol  in  long  an(J 
very  slender  needles,  and  melts  at  109"5°.     On  hydrolysis  with  con- 
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centrated  muriatic  acid  at  230°,  thea-chloride  was  found  to  yield  pure 
2  :  3-dichloronaphthalene,  whicli  crystallised  from  alcohol  in  the 
characteristic  thin  scales  melting  at  119"5°. 

Isomeric  Acid. — The  salts  of  this  acid  have  not  yet  been  obtained  in 
quantity  sufficient  for  analysis.  The  chloride  is  very  soluble  in 
benzene  and  crystallises  in  opaque,  hemispherical  aggregates  melting 
at  178°;  on  hydrolysis  with  concentrated  muriatic  acid  at  260 — 265", 
it  gave  2  :  3-dichloronaphthalene  melting  at  119"5°.  There  can 
be  little  doubt  that  this  acid  has  the  constitution  [CL  :  SO3H  = 
2:3:  2']. 

(9.)  2  :  2' -Bichloronaphthalene  yields  an  almost  uniform  product 
on  snlphonation,  the  proportion  of  isomeric  acid  formed  being  very 
small.  The  chloride  of  the  chief  product  crystallises  from  benzene  in 
well-formed,  elongated  prisms,  and  melts  at  163"5° ;  the  amide  crys- 
tallises from  dilute  alcohol  in  tufts  of  long,  slender  needles,  and  melts 
at  218°.  The  corresponding  trichloronaphthalene  crystallises  from 
alcohol  in  minute  plates  and  melts  at  90"5 — 91°.  On  hydrolysis  with 
concentrated  muriatic  acid  at  260 — 265°,  the  chloride  gave  pure 
2  :  2'-dichloronaphthalene,  which  crystallised  from  alcohol  in  large, 
thin  laminae  melting  at  114°. 

(10.)  2  ■.S'-Dichloronaphthale7ie  affords  an  almost  uniform  snlpho- 
nation product,  the  proportion  of  isomeric  acid  formed  being  small ; 
the  chloride  of  the  chief  product  crystallises  from  benzene  in  radiate 
groups  of  long,  slender,  prismatic  needles  melting  at  136'' ;  the  amide 
is  sparingly  soluble  in  alcohol  and  crystallises  in  small  aggregates  of 
prismatic  needles  melting  at  269°.  The  corresponding  trichloro- 
naphthalene  is  sparingly  soluble  in  alcohol  and  crystallises  in  small, 
slender  needles  melting  at  113".  On  hydrolysis  with  concentrated 
muriatic  acid  at  230",  the  chloride  gave  pure  2 :  3'-dichloronaphtha- 
lene  crystallising  from  alcohol  in  long  narrow,  ribbons  melting 
at  135°. 

It  is  noteworthy  that  the  chlorides  of  the  /3-sulphonic  acids  require 
prolonged  heating  at  a  higher  temperature  than  those  of  the  a-acids 
to  effect  their  hydrolysis  ;  and  that  on  distillation  with  phosphorus 
pentachloride  they  give  a  smaller  yield  of  trichloronaphthaleue. 

In  the  table  on  pp.  78 — 79,  the  formula  of  the  dichloronaphthalenes 
are  given  in  the  first  column,  those  of  the  acids  into  which  they  are 
converted  on  sulphonation  are  given  in  the  second,  and  the  third 
comprises  the  trichloronaphthalenes  obtained  from  the  dichloronaph- 
thalenesulphonic  acids.  The  evidence  on  which  the  constitution  of 
the  tri-derivatives  here  given  is  based  has  been  incidentally  given  in 
previous  papers  {cf.  these  Proceedings,  1889,  48 ;  1890,  11),  and  will 
be  summarised  in  a  forthcoming  account  of  the  trichloronaphtha- 
lenes. 
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39.  "  The  chlorides  o£  naphthalene  and  its  derivatives,  and  the 
manner  in  which  they  are  decomposed  by  alkalis."  By  Henry  E. 
Armstrong  and  W.  P.  Wynne. 

It  being  established  that  t-dichloronaphthalene  is  the  homo- 
yS/i-moditication,  it  follows  that  naphthalene  tetrachloride  affords  the 
three  theoretically  possible  dichloronaphthalenes  : 

HCl  CI  CI 

/\/\  HCl  /\/\  /\/\  /\/\  CI 


HCl  CI 

The  1  : 3-compound  is  produced  in  largest,  the  2  : 3-  in  smallest, 
quantity. 

Hitherto  it  has  always  been  supposed  that  the  dichloride  which  is 
the  initial  product  of  the  interaction  of  naphthalene  and  chlorine 
decomposes  only  in  one  way,  yielding  a-chloronaphthalene ;  the 
authors  find  that  /^-chloronaphthalene  is  also  produced.  They  have 
been  led  to  this  discovery  by  further  study  of  the  isomeric  acid 
obtained  in  small  quantity  together  with  1  :  4-chloronaphthalene- 
sulphonic  acid  from  a-chloronaphthalene  by  Armstrong  and  William- 
son (c/.  these  Proceedings,  1886,  233 ;  B.  A.  Beport,  1887)  :  this 
acid  proves  to  be  identical  with  that  obtained  on  sulphonating  /iJ-chlo- 
ronaphthalene.  In  like  manner,  the  secondary  product  obtained  by 
Armstrong  and  Williamson  from  bromonaphthalene  is  derived  from 
y3-bromonaphthalene,  which  is  present  in  ordinary  bromonaphthalene 
even  after  considerable  fractionation.  The  proportion  of  /5i-compound 
produced  is  but  small  in  either  case.  This  recognition  of  the  presence 
of  the  /3-compound  in  bromonaphthalene  affords  an  explanation  of 
Jolin's  observation  that  the  sulpbonation  product  of  broruonaphtlia- 
lene  contains  an  acid  convertible  into  2  :  3'-dibromonaphthalene. 

The  manner  in  which  chlorine  acts  on  derivatives  of  naphthalene, 
as  well  as  that  in  which  the  resulting  chlorides  decompose,  becomes 
of  special  interest  now  that  Bamberger's  researches  have  shown  how 
very  differently  the  a-  and  y3-derivatives  behave  when  hydrogenised ; 
in  the  course  of  their  experiments  the  authors  have  had  occasion  to 
collect  a  number  of  data  bearing  on  this  question,  having  re-examined 
the  action  of  chlorine  on  the  two  chloronaphthalenes  and  the  two 
monosulphochlorides.  In  each  case,  chiefly  one  tetrachloride  is 
formed,  and  this  decomposes  chiefly  in  one  way,  the  amount  of  sub- 
sidiary products  in  either  case  being  relatively  small ;  the  exact 
nature  of  these  subsidiary  products  has  yet  to  be  determined,  and  can- 
not be  ascertained  until  considerable  quantities  of  material  have  been 
operated  on,  and  a  more  exact  knowledge  of  some  of  the   trichloro- 
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naphthalenes    has    been  obtained.     The   results    of    their    own  and 
previous  observations  are  summarised  in  the  following  table  : — 

Chief  product  of  action 
Cliief  chloride.  of  potash  on  cliloride. 

CI  CI.  CI 

/\X\  /\/\  nci  /VN  CI 


SO.Cl  HCl  SO-^Cl  SO3K 

A  HCl  /\/\  CI  /X/^ 


HCl 

HCl 

^\/\,  SOoCl        HCl  i^^/^i  SO.Cl  /  Y   ^  SO3K 

\/\y  ^^^  \x\y 

HCl 

The  influence  of  the  substituent  both  as  affecting  the  addition  of 
chlorine  and  the  elimination  of  hydrogen  chloride  is  especially  note- 
worthy. It  will  be  seen  that  the  sulphochlorides  behave  alike,  but 
the  two  chloronaphthlenes  dissimilarly  towards  chlorine,  and  that 
each  compound  decomposes  in  a  manner  peculiar  to  itself  on  treatment 
with  alcoholic  potash. 

40.  "Isomeric  change  in  the  naphthalene  series.  No.  6.  The 
influence  of  position  in  determining  the  nature  of  the  isomeric  change 
in  the  case  of  the  chloronaphthalenesulphonic  acids."  By  Henry 
E.  Armstrong  and  W.  P.  Wynne. 

Arnell,  in  an  "academic  treatise"  (^Bidrag  till  Kdnnedom  om 
Naftalins  Chlorsulfonsyror;  Upsala,  1889),  in  which  a  raluable  sununary 
is  given  of  all  that  was  known  of  the  subject  at  the  time  of  its  pub- 
lication, states  that  when  a-chloronaphthalene  is  sulphonated  by 
means  of  sulphuric  acid  it  yields  both  the  1  :  4-  and  the  1  :  4'-derivative, 
the  latter  forming  a  large  proportion  of  the  product  when  the  sul- 
phonation  is  effected  at  an  elevated  temperature  (160°)  The  forma- 
tion of  the  1  :  4'-acid  when  sulphonation  was   effected  by  means  of 
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chlorosulphonic  acid  was  overlooked  by  Armstrong  and  Williamson, 
but  the  experiments  which  they  made  on  the  effect  of  heating  the 
initial  product  (these  Proceedings,  1887, 145)  led  them  to  believe  that 
the  1  :  4-acid  was  converted  into  the  1  :  4'-isomeride.  Further  study 
of  the  subject  has  shown  that  the  1  :  4'-acid  is  obtained  in  small 
quantity  when  a  cold  solution  of  a-chloronaphthalene  is  sulphonated 
by  means  of  SO3HCI,  the  product  being  heated  only  for  a  short 
time  on  the  water-bath  to  remove  the  bisulphide ;  and  that  if  the 
product  be  heated  at  about  150°  during  5 — 6  hours,  almost  complete 
conversion  into  the  1 :  4'-acid  is  effected.  It  is  therefore  not  improbable 
that  the  1  :  4-acid  is  the  only  immediate  product  of  sulphonation, 
and  that  the  small  quantity  of  the  isomeride  obtained  at  low  tempera- 
tures is  due  to  the  occurrence  of  isomeric  change  at  the  moment 
of  interaction. 

The  fact  that  the  a-chloronaphthalene-derivative  undergoes  change 
into  the  more  symmetrical  alpha-isovaeride,  while  2  :  l'-/3-ch.loro- 
naphthalenesulphonic  acid  is  converted  in  a  similar  manner  into  the 
more  symmetrical  beta-isomeride,  appears  to  be  noteworthy  as  indi- 
cating a  tendency  to  a  fiual  state  of  symmetry,  thus — 

CI  CI  SO3H 

ci/^Y^ 

SO.H 


SO,H  SO,H 


On  reference  to  the  tables  at  pp.  78 — 79,  in  which  the  constitution 
of  the  acids  formed  on  sulphonating  the  ten  dichloronaphthalenes  is 
indicated,  it  will  be  observed  that  in  some  cases  an  a-  and  in  some 
cases  a  |S-sulphonic  acid  is  formed,  or  a  mixture  of  both.  The  authors 
are  of  opinion  that  the  a-acid  is  always  initially  produced ;  in  some 
cases  this  is  so  unstable  that  it  spontaneously  passes  over  into  the 
/3-isomeride  and  escapes  observation,  while  in  others  it  is  partially 
preserved.  They  base  this  conclusion  on  the  fact  that  in  all  cases 
hitherto  studied  in  which  both  acids  are  formed  it  is  possible  to  con- 
vert the  a-  into  the  y3-acid  by  heating.  Thus  1  :  2-dichloronaphthalene 
affords  about  two-thirds  x-  and  one-third  /3-acid,  but  when  the  product 
is  heated  the  latter  is  practically  the  sole  product  (cf.  B.  A.  Report, 
1889).  In  like  manner  the  product  of  initial  sulphonation  from  1  :  ?>- 
dichloronaphthalene  containsabout  one-fifth /3-acid;  but  if  this  be  heated 
at  160°  during  18  hours  complete  conversion  into  the  /3-isomeride  is 
effected.  It  is  noteworthy  that  the  position  ultimately  taken  up  by 
the  SO3H  radicle  appears  to  be  determined  by  the  6 e^a- chlorine- 
atom,  thus — 
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Cl  Cl  Cl  Cl 


\/\/  "\/\/         \/\/^^         \/\/^^ 

s  s 

The  /3-sulphonic  acids  are  probably  the  most  "  degraded  "  products, 
and  from  this  point  of  view  the  further  study  of  the  behaviour  of 
the  1  :  4'-jt-cblorosulphonic  acid  and  of  the  1:1':  4-atat-dichloro- 
sulphouic  acids  as  -well  as  that  of  the  2  :  1'-  and  2  :  4'-a/:J-  and  2  :  3- 
and.  2  :  3'-/3/3-dichlorosulphonic  acids  will  be  of  special  interest,  in 
order  to  ascertain  whether  or  no  the  determining  factor  is  the 
tendency  of  the  molecule  to  acquire  a  configuration  which  most 
nearly  approaches  symmetry. 

41.  "  A  third  naphthaquinoue."  By  R.  Meldola,  F.R.S.,  and  F. 
Hughes. 

In  preparing  monobromindone  by  the  action  of  fuming  nitric  acid 
on  dibrom-a-naphthol  (Proc,  1890,  57),  a  smill  quantity  of  a  bye- 
product  is  obtained  which  remains  undissolved  in  alcohol  on  treating 
the  crude  indone  with  this  solvent ;  a  sufficient  quantity  of  this  sub- 
stance has  been  obtained  by  the  authors  to  enable  them  to  identify  it 
as  a  new  naphthaquinoue.  The  pure  substance  forms  slender,  pale 
yellow  needles,  having  no  distinct  melting  point,  but  blackening 
about  220°.  It  is  not  reduced  by  sulphurous  acid  solution,  but  by 
treatment  with  zinc-dust  and  acetic  acid  it  is  converted  into  a  dihydr- 
oxynaphthaleue  crystallising  in  whitish  needles  which  become  slate- 
coloured  on  exposure  to  the  air  and  have  no  definite  melting  point 
but  darken  about  205°.  The  dihydroxynaphthalene  has  all  the  pro- 
perties of  a  phenol,  and  is  readily  reconverted  into  the  quinone  by 
oxidation.  Its  diacetyl-derivative  fuses  at  226 — 227°.  On  oxidation 
with  alkaline  permanganate  it  affords  1:2:  3-hydroxyphthalic  acid, 
aH4(CH)(C0bH)o  (m-  p.  194—197°),  and  hence  the  authors  con- 
chide  that  the  quinone  is  the  unknown  peri-derivative : — 

O — 0 

The  formation  of  this  quinone  during  the  oxidation  of  dibrom- 
a-naphthol  by  nitric  acid  cannot  at  present  be  explained ;  the 
authors  suggest  that  in  the  bromination  of  a-naphthol  a  minute 
quantity  of  j:)eri-monobrom-jt-naphthol  is  produced,  and  that  this  is 
converted  into  the  quinone  by  the  action  of  nitric  acid. 
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Experiments  to  test  tliis  explanation  are  in  progress. 

Discussion. 

Dr.  Armstrong  said  it  appeared  to  him  that,  regarding  the  qninones 
as  diketones,  four  true  quinones  could  not  be  derived  from  naphtha- 
lene ;  the  new  compound  described  by  the  authors  either  had  the 
constitution   indicated    by   the    formula  -which  they  had  suggested, 

O— O 

I       I       I  ,  or  it  was  a  keto-compound  of  higher  molecular  weight,  viz., 


— <^         :    judging   from   its    properties,    this   latter 

explanation  appeared  the  more  probable.  It  would,  perhaps,  be  possible 
to  decide  this  question  by  means  of  the  Raoult  method.  The  com- 
pound w^as  of  a  novel  type,  and  was  one  of  great  intei^est.  The 
speaker  a]  so  expressed  the  opinion  that  the  formula  assigned  to  the 
bromindone  anilide  which  Professor  Meldola  had  exhibited  (Chem. 
Soc.  Trans.,  1890,  399)  did  not  satisfactorily  account  for  its  colour. 

Dr.  Quincke  drew  attention  to  Grraebe  and  Veillon's  experiments 
on  the  oxidation  of  acenaphthalene  and  his  own  on  nitroperinaphtha- 
quinone  ;  he  thought  that  the  compound  obtained  by  the  former 
chemists  was  the  quinone  now  described  by  Professor  Meldola  and 
Mr.  Hughes. 

Mr.  Groves,  in  reference  to  Dr.  Ai^mstrong's  statement  that  the 
new  substance  was  not  a  true  quinone,  remarked  that  the  same  had 
been  said  of  ^-napthaquinone  at  the  time  of  its  discovery;  it  was  a 
quinone  notwithstanding.  The  new  quinone,  certainly,  like  di- 
naphthlyl-/3-diquinone,  was  very  sparingly  soluble  in  most  solvents  ; 
but,  on  the  other  hand,  it  could  easily  be  obtained  in  well-formed 
crystals,  whilst  the  diquinone  was  a  crystalline  powder. 

Professor  Meldola  stated  that  the  limitation  of  the  term  quinone 
to  such  compounds  as  could  be  represented  as  diketones  was  quite 
arbitrary,  and  he  thought  it  justifiable  to  apply  the  name  to  all  four 
dioxy-derivatives  of  naphthalene  indicated  by  theory.  It  was  for  a 
long  time  undecided  whether  the  quinones  were  peroxides  or  di- 
ketones, and  even  now  the  question  could  not,  in  his  opinion,  be 
regarded  as  definitely  settled.  He  did  not  think  the  alternative 
formula  snggested  by  Dr.  Armstrong  was  more  probable  than  their 
own,  but  the  decision  of  the  question  by  Raoult's  method  would  be 
attempted,  although  he  feared  the  extreme  insolubility  of  the  com- 
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pound  in  most  solvents  would  interpose  great  practical  difficulties. 
The  objection  raised  against  the  formnla  of  bromindone  anilidc  was  of 
too  general  a  nature  to  be  met,  especially  in  the  absence  of  any 
alternative  suggestion.  He  was  not  aware  that  any  chemical  formula 
could  be  written  so  as  to  account  for  the  colour  of  an  organic  com- 
pound. It  was  well  known  that  all  the  anil  ides  of  quinones  were 
highly  coloured  bodies,  and  the  formula  proposed  was  the  only  one 
which  satisfactorily  represented  the  formation  and  properties  of  the 
compound  in  question.  "With  respect  to  Dr.  Quincke's  observation, 
Professor  Meldola  expressed  his  acquaintance  with  the  work  referred 
to,  and  stated  that  reference  had  been  made  to  it  in  their  paper 
(Chem.  Soc.  Trans.,  1890,  398).  The  compound  described  by  Graebe 
and  Veillon  had  had  the  formula  C24HUO2  ascribed  to  it  by  those 
authors  (Ber.,  1887,  659). 

42.  "  The  relative  antiseptic  powers  of  isomeric  organic  com- 
pounds." By  Thos.  Camelley,  D.Sc.  Aberdeen,  and  W.  Frew, 
Dundee. 

The  authors  have  determined  the  relative  antiseptic  powers,  in 
reference  to  ordinary  aerial  micro-organisms,  of  a  number  of  isomeric 
organic  compounds,  more  particularly  di-derivatives  of  benzene,  with 
the  object  of  investigating  the  influence  of  atomic  aiTangement  on 
this  property. 

A  table  of  results  is  given  which  indicate  that,  so  far  as  the  com- 
pounds which  have  been  tried  are  concerned  (and  with  the  exception 
of  the  hydroxjbenzoic  acids),  para-compounds  are  more  antiseptic 
than  the  corresponding  ortho-  and  meta-compounds.  On  the  whole, 
compounds  containing  the  carboxyl-group  are  comparatively  weak, 
while  phenols  and  nitro-compounds  are  relatively  strong  antiseptics ; 
paranitrophenol  being,  with  the  exception  of  a-naphthol,  the  most 
powerful  of  any  of  the  compounds  tried.  These  results  entirely 
accord  with  those  of  Walcott  Gibbs  and  Hare,  who  have  recently 
investigated  the  poisonous  action  of  di-derivatives  of  benzene  on 
dogs. 

43.  "  I^ote  on  the  preparation  of  pyrocatechol."  By  W.  H. 
Perkin,  Jun.,  Ph.D. 

The  Yerj  high  price  of  pyrocatechol  renders  it  desirable  to  discover 
improved  methods  of  preparing  it ;  the  author  has,  therefore,  studied 
the  action  of  iodhydric  acid  on  guaiacol,  which  is  easily  procured  at  a 
moderate  cost.  He  finds  that  an  almost  theoretical  yield  of  pyro- 
catechol may  be  obtained  by  boiling  guaiacol  with  a  fuming  solution  of 
hydrogen  iodide  j  details  are  given  in  the  paper. 
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44  "  Benedikt's '  acetyl  values."  (Second  notice.)  By  J. 
Lewkowitscli,  Ph.D. 

The  results  quite  recently  brought  forward  by  the  author  (these 
Proceedings,  1890,  72)  were  so  unexpected  that  it  was  determined  to 
verify  them  by  examining  other  fatty  acids  :  capric,  lauric,  and  cerotic 
acids  were  therefore  acetj^lated  in  the  manner  previously  stated.  The 
approximate  purity  of  the  acids  used  was  ascertained  by  determining 
the  quantity  of  caustic  potash  required  for  their  saturation. 

Capric  Acid. — The  acid  value  was  found  to  be  318'65,  while  theory 
requires  326'2.  The  acetylated  product  gave  an  acid  value  of  176'4, 
and  a  saponification  value  of  350  4 ;  consequently  an  acetyl  value 
=  174. 

Lauric  Acid. — The  acid  value  found  was  273'02,  the  theoretical 
value  being  280"5.  The  acetylated  acid  gave  an  acid  value  =  161'o, 
a  saponification  value  =  293'99 ;  its  acetyl  value  therefore  was 
1.32-49. 

Cerotic  Acid. — The  acid  value  found  was  128"4 ;  theory  indicates 
for  CoeHjoOo  141-6  (or  for  C,,H5.02  136-8).  The  acetylated  cerotic 
acid  gave  an  acid  value  =  73-87,  a  saponification  value  =  142"1 ;  so 
that  the  acetyl  value  was  68-23. 

From  the  approximate  coincidence  of  the  acetyl  value  of  capric 
acid  (174)  with  the  acid  value  of  the  acetylated  acid  (176*4),  it 
might  be  infei'red  that  the  acetylated  capric  acid  contains  one  acetyl- 
group,  but  an  acid  of  the  formula  C10H19O2-C2H3O  has  a  theoi'etical 
acid  value  of  262.  Similarly  the  value  for  a  raono-acetyl  derivative  of 
lauric  acid  would  be  231,  and  that  for  a  mono-acetyl  derivative  of 
cerotic  acid  128  (resp.  124).  (The  same  formulae  would  apply  to 
mixed  anhydrides  of  acetic  acid  and  capric  acid,  &c.)  It  was  easy 
to  decide  whether  the  action  of  acetic  anhydride  on  fatty  acids 
afFected  the  CO  OH  group  of  the  latter,  for  in  that  case  an  alcohol  of 
the  CmH^+oO  series  ought  not  to  become  acetylated.  The  author 
experimented  on  cetyl  alcohol,  which  was  treated  with  acetic  anhy- 
dride. The  acid  value  of  the  resulting  substance  was — as  is  to  be 
expected — nil ;  the  saponification  value  found  was  192-65.  As  a 
substance  of  the  formula  C16H33O-C2H3O  has  theoretically  a  saponifi- 
cation value  =  198,  it  is  evident  that  simply  etherisation  of  the 
cetyl  alcohol  has  taken  place. 

It  was  therefore  to  be  supposed,  as  the  mixed  anhydrides  of 
the  higher  fatty  acids  and  acetic  acid  could  not  have  been  formed, 
that  by  the  interaction  of  acetic  anhydride  and  the  higher  fatty 
acids  the  anhydrides  of  the  latter  had  been  produced — takino- 
palmitic  acid  as  an  example — according  to  the  following  equation  : — 
2CieH3,0-OH  +  (C2H30)20  =  {_G^,Y{^,0),0  +  2C2H3O-OH.  In  that 
case   the    quantities    of   caustic    potash   required    by    the    equation 
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(CfiHjiOy.O  +  2K0H  =  2C:6H3iOOK  +  H,0  ought  to  agree  witli 
the  saponification  values  found.  The  following  table  gives  the  quan- 
tities of  caustic  potash  requii-ed  by  theory,  in  milligi-ams,  compared 
with  the  quantities  actually  used  in  the  above  experiments : — 

Mol.  wt.  Theory.  Expt. 

Capric  anhydride  ('C,oH,30).,0  326  344  350-4 

Laurie  anhydride  (Ci.,H330)30 242  294  293-90 

Palmitic  anhydride  (CsHjiO),©. ...      494  227  226-13 

Stearic  anhydride  (C,sH3.50),0 550  204  221-18 

Cerotic  anhydnde  |  ^(c,,H.30).0 .  . .      818  137        }  ^^^ 

Oleic  anhydride  (C„H33b),0 546  205-4         242 

Considering  the  approximate  purity  of  the  acids  used,  the  theo- 
retical values  agree  very  well  with  the  experimental  values  ;  and  it 
may  be  pointed  out  that  with  pui'e  material  it  would  be  easy  by  this 
method  to  determine  which  is  the  formula  of  cerotic  acid. 

In  the  light  of  this  explanation,  the  "  acid  values  "  found  for  the 
products  of  the  interaction  of  acetic  anhydride  and  fatty  acids  lose 
every  quantitative  meaning ;  these  values  have  only  been  found  as 
the  "  acetylated "  acids  were  dissolved  in  cold  absolute  alcohol  for 
titration  with  potash,  which  hydrolysed  at  once  the  anhj-drides, 
hydrolysis  ceasing  only  when  a  limit  is  reached  which  depends 
on  the  quantity  of  alcohol  present,  and  the  nature  and  dilution  of  the 
standard  solution — in  some  experiments  half  normal  soda,  in  othei's 
decinormal  potash.  Had  the  substances  been  shaken  up  with  water 
(hot  water  does  not  decompose  them),  in  the  first  drop  of  potash 
falling  into  the  mixture  the  pink  coloui'  would  have  appeared  at 
once,  or  veiy  soon  when  the  limit  for  the  system  of  substances  was 
reached.  It  is  hardly  necessary  to  state  that  experiments  caii-ied 
out  in  this  direction  fully  bear  out  the  con*ectness  of  the  author's 
conclusions.  Thns  the  interaction  of  KOH  or  NaOH  and  the  anhy- 
drides in  aqueous  solution  affords  an  elegant  illustration  of  that  class 
of  actions  which  require  a  measurable  time  for  their  completion.  The 
anhydrides  cf  the  higher  fatty  acids  are  now  within  easy  reach,  as 
they  can  be  prepared  in  a  very  short  time  by  means  of  acetic  anhy- 
dride. 
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At  the  next  meeting,  on  June  5th,  the  following  papers  will  be 
read  : — 

"  Note  on  the  preparation  of  pure  ciystalline  copper  for  spectroscopic 
Avork."     By  Mr.  C.  C.  Duncan. 

"  The  action  of  ethylic  oxalate  on  camphor."  By  Dr.  Bishop 
Tingle. 

'•  The  structure  of  cycloid  hydrocarbons."     By  Dr.  Armstrong. 

"  Studies  on  the  constitution  of  tri- derivatives  of  naphthalene." 
Xo.  4.     By  Dr.  Armstrong  and  Mr.  "Wynne. 
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PROCEEDINaS 

OP    THE 

CHEMICAL    SOCIETY. 

No.  85.  Session  1890-91. 


June    5th,    1890.      Dr.    W.    J.    Russell,    F.R.S.,    President,    in    the 

Chair. 

Messrs.  W.  B.  Shuttlewood  and  H.  R.  Kenwood  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Charles 
Edwin  Day,  1,  Merchiston  Bank  Terrace,  Edinburgh ;  Robert  Frost, 
St.  James's  Chambers,  Duke  Street,  S.W. ;  George  German,  Hunt- 
ingdon House,  Ashby  de  la  Zouch ;  Colin  Gordon,  Millwall  Club, 
West  Ferry  Road,  Millwall,  E.  ;  Frank  Haydon,  Ettrick,  Putney 
Common,  S.W. ;  Arthur  E.  Palmer,  Ashley  Mount,  Tettenhall,  Wol- 
verhampton ;  Thomas  Parkes,  Grammar  School,  Stamford  ;  Edward 
Cox  Seaton,  35,  George  Street,  Hanover  Square,  W. ;  James  Mitchell 
Wilson,  Hall  Gate,  Doncaster, 

The  following  papers  were  read  : — 

45.  "  The  production  of  pure  metallic  copper  in  a  crystalline  con- 
dition."    By  C.  C.  Duncan,  King's  College,  London. 

The  method  of  precipitating  copper  oxide  from  a  boiling  solution 
of  copper  sulphate  with  potassium  hydroxide  and  then  reducing  in 
electrolytic  hydrogen  having  been  found  unsatisfactory,  as  the  last 
traces  of  sulphtu-  could  not  be  washed  away,  experiments  were  made 
on  the  reduction  of  the  sulphate  by  zinc. 

To  a  solution  containing  several  grams  of  purified  sulphate  made 
acid  with  hydrochloric  acid,  metallic  zinc  (containing  only  a  trace 
of  lead)  was  added  in  small  fragments.  Dark,  spongy  looking  copper 
at  once  separated,  and  this  soon  protected  the  zinc  from  the  action  of 
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tlie  acid ;  consequently  the  copper  was  very  slowly  deposited :  it 
was  found  to  be  in  the  form  of  feathery,  dendritic  crystals. 

A  portion  of  the  crystalline  copper,  well  washed  with  dilute 
hydrochloric  acid  and  distilled  water,  was  dissolved  in  strong  nitric 
acid  free  from  sulphur,  the  solution  was  diluted  and  barium  nitrate 
added ;  no  precipitate  of  any  kind  formed,  even  after  standing 
48  hours,  showing  the  absence  of  sulphur. 

To  discover  whether  the  metallic  copper  contained  zinc,  two  of  the 
finest  crystals  (about  8  mm.  long)  were  again  well  washed  and  dried 
in  hydrogen.  These  crystals  were  then  fixed  in  an  ordinary  spark- 
stand  and  the  spark  from  a  2-inch  Apps'  coil,  with  a  Leydeu  jar  of 
1  quart  capacity  in  the  circuit,  was  passed  between  them,  and  the 
light  from  the  copper  terminals  was  analysed  by  one  of  Browning's 
two-prism  spectroscopes.  The  spectrum  given  by  the  copper  was 
compared  with  that  of  zinc.  None  of  the  lines  of  zinc  coincided 
with  those  given  by  the  copper;  it  was  therefore  assumed  that  zinc 
was  absent. 

The  bright  lines  given  by  the  copper  crystals  agreed  with  those 
described  by  Thalen  ("  Memoire  sur  la  determination  des  longueurs 
d'onde  des  raies  metalliques."     Act.  Nova  TJpsal.,  iii,  6,  1868,  29). 

The  spark  and  lines  were  extremely  bright  and  no  faint  lines  were 
to  be  seen  (except  the  usual  air-lines),  showing  the  absence  of  any 
metallic  impurity. 

Microscopic  examination  proved  the  dendritic  crystals  to  be  built 
up  of  octahedrons.  As  the  production  of  these  crystals  was  quite 
accidental,  experiments  were  made  with  different  strengths  of  copper 
sulphate  solutions,  ^Wth  and  without  free  acid,  in  order  to  reproduce 
them. 

In  the  literature  relating  to  the  reduction  of  metallic  copper 
from  its  salts  by  means  of  metallic  zinc,  there  is  no  mention  whether 
the  copper  so  reduced  is  in  the  crystalline  state,  except  in  a  paper  by 
Dr.  Gladstone  and  Mr.  Tribe  {Proc.  Boy.  Soc,  20,  1872,  219),  who 
mention  the  deposition  of  metallic  copper  in  a  crystalline  condition, 
but  they  make  no  remark  on  the  purity  or  size  of  the  crystals  so  formed. 

In  another  paper,  ''  On  the  Crystallisation  of  Silver,  Gold  and 
other  Metals "  (Proc.  Boy.  Institute,  6,  1872,  428),  Dr.  Gladstone 
again  refers  to  crystalline  copper  in  the  following  terms  : — 

"  Copper  salts  give  round  nodules  which  have  no  crystalline 
appearance  when  deposited  from  moderately  weak  solutions,  but  a 
very  strong  solution  of  the  chloride — about  40  per  cent. — yields  with 
zinc  fii'st  a  black,  thick  growth,  then  arborescent  fringes  of  red  metal, 
termiuating  in  crystals  of  very  appreciable  size." 

In  all  the  experiments  made  by  the  author  with  acid  and  neutral 
copper  solutions,  dendritic  crystals  of  copper  were  found  which  could 
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be  seen  with  the  unaided  eye ;  they  were  small  in  the  case  of  neutral, 
and  large  in  the  case  of  acid  solutions. 

The  following  tables  give  the  quantity  of  copper  sulphate,  water 
and  hydrochloric  acid  (rel.  den.  1-152)  used  in  the  different  experiments, 
and  the  results  : — 


CuSOj. 


Water. 

Acid . 

400  c.c. 

0 

» 

10  c.c. 

" 

10  c.c. 
100  c.c. 

" 

200  c.c. 

)) 

200  c.c. 

Results 


II  and 
III 
IV 


V 

VI 

VII 


VIII 


10  ffi-ams 


20 
50 
10 


20 
lU 


20 


40 


Copper  was  at  once  reduced  in  spongy 
state  and  then  in  minute  dendritic 
crystals  just  yisible  to  the  unaided 
eye.  The  spongy  copper  proved  to  be 
composed  of  octahedrons  under  the 
microscope.  The  crystals  did  not 
increase  in  size  on  standing. 

Same  as  I. 

The  dendritic  crystals  produced  were 
larger  than  any  of  those  in  I,  II  and 
III. 

Same  as  IV. 

Crystals  of  copper  which  were  slightly 
larger  than  those  produced  in  V. 

Dendritic  crystals  of  copper  were  pro- 
duced, several  of  which  were  10  mm. 
in  length.  Sulphur  was  detected  in 
these  crystals,  and  in  most  other  ci'ys- 
tals  which  had  been  reduced  in  a 
solution  whicli  was  very  strongly  acid. 
No  zinc  was  detected  by  the  spectro- 
scope. 

The  crystals  produced  weire  only  very 
slightly  larger  than  those  in  VII,  but 
more  numerous. 


As  sulphur  had  been  detected  in  several  of  the  crystals  deposited 
from  the  copper  sulphate  solutions,  a  few  experiments  were  made 
with  copper  chloride  free  from  sulphate  (see  table,  p.  98). 

Crystalline  copper  is  said  to  have  been  obtained  by  using  iron 
and  aluminium  as  reducing  agents.  Thus  Gore,  in  his  text-book  of 
"Electro-Metallurgy,"  pp.  208 — 204,  refers  to  the  use  of  iron  in 
recovering  copper  from  large  deposits  of  the  Tharsis  and  Rio  Tinto 
mines  in  Spain.  The  copper  is  dissolved  by  means  of  hydrochloric 
acid,  and  the  liquid  is  run  into  large  vats  filled  with  scrap  iron.  In  a 
short  time  all  the  copper  is  reduced  in  the  form  of  feathery  crystals 
upon  the  iron.  The  process  is  described  by  P.  Argall  and  G.  A. 
Kinahan  in  the  Sci.  Proc.  E/oy.  Dublin  Soc,  N.S.,  3,  1883, 
302 — 328,  and  on  p.  309  the  production  of  crystalline  copper  is 
mentioned.  No  i-eference  is  made  to  the  purity  or  size  of  the 
crystals. 
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CuCU. 

Water. 

Acid. 

Results. 

I 

10  grams 

■400  c.c. 

0 

Small  dendritic  crystals  of  copper  were 
quickly  produced.  On  standing  the 
crystals  increased  slightly  in  size. 

II 

20       „ 

>j 

0 

Numerous  small  dendritic  crystals  with 
several  about  7  mm.  long.  No  im- 
purity detected. 

III 

10       „ 

" 

20  c.c. 

Two  or  three  crystals  about  11  mm. 
long  with  the  usual  mass  of  smaller 
crystals.   No  impurities  were  detected. 

IV 

40       „ 

)> 

20  c.c. 

Four  or  five  crystals  12  mm.  long  with 
the  usual  mass  of  smaller  crystals 
No  impurity  detected. 

V 

140       „ 

500  c.c. 

40  c.c. 

This  solution  gave  the  finest  crop  of 
dendritic  crystals  yet  produced.  One 
crystal  measured  15  mm.,  and  its 
lateral  branches  Mere  composed  of 
clumps  of  crystals.  The  crystals  were 
erect,  and  had  a  beautiful  metallic 
appearance.  Several  of  the  crystals 
were  from  5 — 8  mm.  in  length,  two  or 
three  12 — 13  mm.,  and  only  a  little 
spongy  copper  was  to  be  seen.  No 
impurity  could  be  detected. 

ihe  inire  crystalline  copper  is  in- 
soluble in  pure  nitric  acid  (free  from 
nitrous  acid).  See  Yeley  {Proc.  Roy. 
Soc,  1890). 

The  reduction  of  coppei'  from  its  sulphate  by  the  aid  of  aluminium 
is  mentioned  in  "  Watts'  Dictionary  of  Chemistry,"  2nd  Sup.,  1875, 
p.  383,  in  a  passage  which  is  extracted  from  Cossa  {Nuovo  Cimento 
[2],  3,  75.  The  crystals  of  copper  are  described  as  follows : — 
"  Aluminium  foil  immersed  in  a  solution  of  sulphate  or  nitrate  of 
copper  is  not  acted  upon  at  once,  but  after  two  days  the  foil  becomes 
covered  with  crystals  consisting  partly  of  dendrites,  but  for  the  most 
part  of  well-defined  octahedrons."  It  was  found  that  if  the  solution 
of  the  copper  sulphate  is  neutral,  only  octahedrons  are  produced  ;  but 
that  if  an  acid  is  present,  dendrites  are  produced.  Sulphur  was  the 
only  impurity  detected. 

"  Copper  is  immediately  reduced  by  aluminium  from  a  solution  of 
cupric  chloride,  and  likewise,  though  more  slowly,  from  the  acetate." 
It  is  not  mentioned  whether  the  copper  is  deposited  in  the  crystalline 
or  amorphous  state,  but  the  author  has  found  on  experimenting  with 
these  substances  that  dendritic  crystals  of  copper  are  produced  in  both 
cases.     No  impurity  could  be  detected. 

Magnesium  was  found  to  reduce  copper  from  a  solution  of  copper 
sulphate  in  very  small  quantities,  the  copper  being  formed  in  small 
patches  composed  of  dendrites   and  octahedrons.     Magnesium  added 
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to  a  solution  of  copper  chloride  caused  au  evolution  of  gas,  throwing 
down  a  green  precipitate,  and  at  the  same  time  reducing  the  copper 
in  the  spongy  state.     The  well-washed  copper  contained  magnesium. 

In  a  note  by  M.  A.  Commaille  "  On  the  Action  of  Magnesium  on 
Neutral  Metallic  Salts  "  in  the  Chem.  News,  14,  188,  it  is  mentioned 
"that  copper  sulphate  gives  with  magnesium  the  metal  (copper), 
the  hydrated  peroxide  and  a  green  subsalt.  "With  the  chloride  no 
metal  (copper)  is  precipitated,  but  a  deposit  of  Brunswick  green." 

In  experiments  made  by  the  author  with  the  chloride,  copper  was 
reduced  in  appreciable  quantity,  but  in  an  entirely  amorphous 
state. 

46.  "  The  action  of  ethylic  oxalate  on  camphor."  By  J.  Bishop 
Tingle,  Ph.D. 

The  author  finds  that  camphor  and  ethylic   oxalate  in  presence  of 

CH2 
metallic   sodium   interact  according  to  the   equation  CgHu":^  I        + 

CoHaO-CO-COoC.Hs  =  aHu<S^'^^'^^'^''^'  +  C2H5OH,   forming 

CO 

ethylic  camphor oxylate.     This  is  an  oily  liquid,  which  decomposes  on 

distilla.ion;    on  hydrolysis   it   is  converted  into  catnphoroxylic  acid, 

which  crystallises  in  rhombic  plates  melting  at  88°  C.     On  reducing 

this     acid    with    sodium     amalgam,    a    <^i-lactone    of     the     formula 

C8Hu<  I __,!      is  obtained,  melting  at   75—76°.      Ethylic 

camphoroxylate  and  phenylhydrazine  interact  to  foi'ra  a  monophenyl- 
hyclrazone,  which  crystallises  in  white  needles  melting  at  187 — 188°  C 
By  the  action  of  hydroxylamine  a  compound  is  formed  which  melts 
at  193°  and  will  be  further  investigated.  On  heating  ethylic 
camphoroxylate  with  aniline  to  165°,  oxanilide  is  produced. 

47.  "  The  oxidation  of  turpentine  in  sunlight."  By  Henry  E. 
Armstrong. 

It  was  pointed  out  by  Sobrero  in  1851  (C.  U.,  33,  QQ)  that  when 
turpentine  is  exposed  to  light  in  presence  of  moisture  and  oxygen  a 
crystalline  substance  is  formed  which  has  the  composition  represented 
by  the  formula  CioHusO,, ;  and  that  this  substance  is  decomposed  when 
boiled  with  dilute  sulphuric  acid,  an  oil  being  formed  which  has  a 
powerful  odour  recalling  both  that  of  camphor  and  that  of  turpentine. 
The  author's  attention  became  directed  to  this  substance  about 
12  years  ago  in  the  course  of  his  studies  of  the  terpenes  and 
camphor,  and  in  most  years  since,  during  the  summer,  he  has  carried 
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on  experiments  on  the  oxidation  of  CioHis  hydrocarbons  in  sunlight, 
and  has  been  able  to  confirm  Sobrero's  statements  in  every  particular. 
As  the  crystalline  product  in  question  has  not  yet  been  named,  it  is 
proposed  to  term  it — at  all  events,  provisionally  and  until  its 
constitution  is  determined — sobrerol. 

Sobrerol  is  readily  soluble  in  alcohol,  and  crystallises  from  this 
solvent  usually  in  large,  flexible,  monosymmetric  prisms  having  a 
peculiar  hour-glass  structure  inside  and  showing  hemihedrism.  It  is 
slightly  soluble  in  water,  benzene,  chloroform  and  petroleum  spirit; 
the  aqueous  solution  has  a  bitter  taste.  It  melts  at  about  150°.  The 
results  obtained  on  analysis  (carbon,  70'57  and  70'49  per  cent. ; 
hydrogen,  10'71  and  10" 74  per  cent.)  show  that,  as  Sobrero  states,  it 
has  the  formula  CioHi802  =  CioHie  +  H0O2,  and  there  can  be  very 
little  doubt  that  it  is  a  glycol ;  but,  owing  to  its  extreme  sensitiveness 
to  the  action  of  acids,  it  is  difficult  to  prove  this  by  the  ordinary 
methods.  Sobrerol  is  optically  active  in  a  high  degree,  the  apparent 
specific  rotatory  power  of  tiic  products  from  French  turpentine 
in  a  5  per  cent,  solution  in  alcohol  (B.  P.)  being  slightly  above  150°. 
Sobrerol  from  American  turpentine  (from  Savannah)  was  found  to 
have  about  the  same  rotatory  power,  but  in  the  opposite  direction. 
The  optical  similarity  of  the  two  products  is  noteworthy,  inasmuch 
as  the  American  has  less  than  half  the  rotatory  power  of  French 
turpentine.  It  would  seem  that  only  the  terpenes  proper,  and  not 
the  citrenes,  &c.  {cf.  Chem.  Soc.  Trans.,  1879,  734 ;  /.  Soc.  Ghevi. 
Ind.,  1882,  478)  form  sobrerol.  To  ascertain  whether  this  be  the 
case,  and  what  are  the  crystallographic  and  optical  relationship  of 
the  products  obtained  from  terpenes  from  different  sources,  the  author 
is  engaged  in  conjunction  with  Mr.  W.  J.  Pope — to  whom  he  is 
indebted  for  assistance  in  the  research — in  studying  the  behaviour  of 
pure  C10H16  hydrocarbons  of  all  kinds. 

When  boiled  with  dilute  sulphuric  acid,  sobrerol  is  readily  converted 
into  the  oil  referred  to  by  Sobrero ;  the  product  is  undoubtedly 
identical  with  the  isomeiide  of  camphor  which  "Wallach  and  Otto 
have  obtained  by  treating  tui'pentine  with  nitrous  acid  (Annalen, 
253,  249),  and  which  they  have  provisionally  named  pinol;  as  the 
compound  is  not  an  ol,  i.e.,  an  alcohol,  it  may  be  suggested  that  it 
might  appropriately  be  termed  sobrerone.  The  product  from  sobrerol 
begins  to  boil  at  150 — 160",  but  passes  over  almost  entirely  at  about 
183°,  leaving  a  small  amount  of  a  viscid  od ;  it  readily  combines  with 
bromine,  forming  a  dibromide  (bromine  found  50" 78  per  cent.)  which 
crystalHses  very  beautifully  in  forms  of  the  rhombic  system,  the 
lengths  of  the  axes  being  in  the  ratio  a  :  b  :  c=  0'5696  :  1  :  1'5553, 
dimensions  which  almost  absolutely  agree  with  those  quoted  by 
Wallach    and    Otto,  viz.,    a  :  b  :  c  =  0-5700  :  1  :  1-5553.      The    di- 
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bi'omide  was  found  to  melt  at  93"5°,  94""  being  the  melting  point 
given  by  Wallach  and  Otto. 

The  formation  of  sobrerone  from  sobrerol  is  of  interest  as  serving 
to  explain  its  formation  by  Wallach  and  Otto's  method :  very 
probably  sobrerol  is  first  produced,  and  is  at  once  acted  on  by  the 
acid.  Sobrerol  is  probably  always  the  initial  product  of  oxidation 
of  turpentine.  It  may  be  expected  that  sobrerone  will  be  found 
among  the  oxygenated  constituents  of  some  essential  oils,  and  it  is 
proposed  to  search  for  it. 

If,  as  appears  probable,  sobrerol  be  a  glycol,  the  formation  of 
sobrerone  from  it  is  analogous  to  that  of  pinacolin  from  pinacone ; 
but,  in  this  latter  case,  an  isomeric  change  takes  place,  pinacolin 
being  a  ketone,  CMea'CO'CHa,  and  not  the  oxide  corresponding  to 
pinacone.  Wallach  and  Otto's  observations,  however,  show  that 
sobrerone  is  not  a  keto-compound.  It  would,  therefore,  appear  to 
follow  that  sobrerone  is  an  oxide  formed  by  withdrawal  of  the 
elements  of  a  water  molecule  from  two  hydroxyls  attached  to 
contiguous  carbon  atoms. 

48.  "  The  structure  of  cycloid  hydrocarbons."  By  Henry  E. 
Armstrong. 

The  appearance  of  Bamberger's  remarkable  papers  (Annale7i,  257, 
I  ;  Ber.,  1890,  1124),  in  which  formulae  are  proposed  for  naphthalene, 
anthracene,  &c.,  apparently  analogous  to  that  suggested  by  v.  Baeyer 
and  the  author  for  benzene,  renders  it  desirable  that  the  cases  in 
which  this  formula  is  applicable  should  be  carefully  considered,  espe- 
cially as  the  somewhat  novel  conceptions  which  the  author  would 
associate  with  this  symbol  tend  to  limit  the  extension  of  the  hypo- 
thesis. 

Although  superior  to  all  other  symbolic  expressions  in  almost  every 
respect,  Kekule's  formula  is,  nevertheless,  admittedly  open  to  the 
objections  (1)  that  it  apparently  involves  the  existence  of  two  ortho- 
and  two  meta-  di-den"vatives  ;  and  (2)  that  it  represents  benzene  as 
containing  three  pairs  of  carbon-atoms  in  the  condition  of  those  in 
ethylene.  The  centric  formula  was  developed  to  meet  these  objections. 
It  represents  benzene  as  a  symmetrical  configuration,  and  is  sugges- 
tive of  only  three  di-derivatives.  The  six  affinities  vphich  in  Kekule's 
symbol  act  in  pairs,  as  in  ethylene,  are  assumed  actually  to  neuti-alise 
each  other  much  as  the  affinities  do  in  paraffins,  but  without  con- 
stituting cross  linkages  within  the  ring  as  represented  in  the  Clans 
formula,  for  example  :  the  behaviour  of  the  hydroterepthalic  acids, 
of  quinone  and  of  anthracene,  and,  among  others,  Kekule's  researches 
on  the  constitution  of  pyridine,  of  which  he  recently  gave  an  account 
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in  Berlin,  affording,  in  the  author's  opinion,  abundant  evidence  of  the 
non-existence  of  such  cross  linkages.  The  conception  in  his  mind, 
to  which,  however,  expression  has  not  hitherto  been  given,  has  always 
been  that  the  centric  affinities  act  within  a  cycle  rather  than  merely 
towards  the  centre  in  the  manner  pictured,  and  that  there  are  peculia- 
rities in  the  carbon-atom  which  render  such  a  form  of  action  possible  : 
benzene,  according  to  this  view,  may  be  represented  by  a  double  ring, 
in  fact.  It  would  appear  that  when  an  additive  compound  is  formed 
the  inner  cycle  of  affinity  suffers  disruption,  and,  such  a  cycle  being 
no  longer  possible,  the  contiguous  carbon-atoms  to  which  nothing  has 
become  attached  of  necessity  acquire  the  ethylenic  or  unsaturated 
condition. 

An  extension  of  the  hypothesis  to  naphthalene  was  suggested  in 
September  last  year  in  a  paper  read  at  the  British  Association  meet- 
ing at  Newcastle  (B.  A.  Report,  1889,  175).  The  following  is  the 
symbol  there  proposed  : — 


V^^ 


This  symbol  again  involves  the  admission  of  the  unusual  concep- 
tion that  an  affinity  can  act  in  two  directions  (  cf.  Phil.  Mag.,  June, 
1888),  the  two  carbon-atoms  common  to  the  two  nuclei  being  repre- 
sented as  exerting  an  influence  in  both  nuclei.  In  this  case  also  the 
•"centric"  affinities  are  regarded  as  acting  within  a  cycle  composed, 
however,  of  10  carbon-atoms ;  but  no  separation  of  the  central 
carbon-atoms,  such  as  Bamberger  suggests,  is  supposed  to  have  taken 
place.  It  becomes  possible  in  this  hypothesis,  in  a  measure,  to  under- 
stand that  a  radicle  in  the  one  nucleus  should,  as  is  known  to  be  the 
case,  exercise  an  influence  on  a  radicle  in  the  other  nucleus. 

It  appears  to  have  hitherto  been  supposed  that  anthracene  has  a 
symmetrical  structure  :  the  author  contends,  however,  that  this  is  not 
the  case,  and  that  it  is  to  be  represented  by  the  formula 

H 
C 

C 
H 

wherein  C  is  the  centric  nucleus  of  benzene ;  but  anthraquinone  — 
which,  strictly  speaking,  is  derived  from  dihydroanthracene  and  not 
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from   anthracene — is  symmetrical  and  contains  two  centric  benzene 
nuclei,  thus : — 

CO 


The  behaviour  of  anthracene  and  anthraquinone  appears  to  be 
entirely  in  accordance  with  these  conclusions.  Phenanthrene  may  be 
regarded  as  composed  of  two  latei'al  "  centric  "  nuclei,  to  which  is 
conjoined  a  median  nucleus  in,  which  the  on,ly  two  "  available  "  carbon- 
atoms  are  in  the  ethylenic  condition. 

The  behaviour  of  anthracene  is  more  nearly  that  which  it  may  be 
supposed  the  hypothetical  hydrocarbon  having  the  structure  indi- 
cated by  Kekule's  benzene  symbol  would  manifest.  Pyrene,  probably, 
is  still  more  closely  related  to  the  ethylenic  form  of  benzene,  and 
has  little^  if  any,  resemblance  to  the  centric  form.  Two  formulge 
may  be  assigned  to  this  hydrocarbon — 


The  first  of  these  is  the  symbol  of  a  phenanthrene  derivative,  but 
the  behaviour  of  pyrene  is  so  entirely  unlike  that  of  phenanthrene 
that  it  may  be  regarded  as  out  of  the  question ;  the  second  would 
appear  to  be  entirely  in  accordance  with  the  results  of  Bamberger's 
researches. 

It  is  contended  that  the  formulte  now  suggested  serve  to  explain 
the  exceptional  physical  properties  of  hydrocai'bons  such  as  anthra- 
cene and  pyrene. 

Discussion. 

Dr.  Japp  desired  to  know  what  precise  mechanical  conception 
Dr.  Armstrong  wished  to  express  by  the  broken  bonds  in  his  centric 
formula.  They  appeared  to  denote  attractive  forces  which  stopped 
half-way — in  other  words,  attractive  forces  which  did  not  attract.  In 
this  way  the  centric  formula  would  resolve  itself  into  a  benzene 
hexagon  with  triadic  carbon. 

Professor  Ramsay  said  that  he  did  not  see  the  necessity  of  substi- 
tuting an  unusual  conception  for  the  one  in  common  use,  which,  in 
his  opiDion,  gave  a  sufficient  and  clear  mental  picture  of  the  relations 
between  benzenoid  compounds.  In  the  case  of  crotonic  and  isocro- 
tonic  acids,  an  isomeric  change  is  known  whereby  the  position  of  the 
"  double  bond  "   is   shifted.     The   difficulty  in  unreservedly  accepting 


104 

Kekale's  bonzone  formula,  r.ansod  by  the  fact  that  two  ortho-com- 
pounds ai*e  unknown,  while  they  are  required  by  his  conception,  was, 
to  some  extent,  removed  by  Kekule  himself  by  his  supposition  that 
the  double  bonds  were  not  stationary  but  wei-e  sometimes  between 
carbon-atoms  1  and  2,  and  sometimes  between  2  and  3.     In  order  to 

1 

explain  the  fact  that  a  change  from  the  symbol  ,  jl      |  o  to  the  sym- 

4 
X 

bol  II      II  is  possible,  it  may  be  conceived  that  so  long  as  no  external 

X 

influence  is  exerted  on  the  benzene  ring,  it  has  the  constitution  sug- 
gested by  Kekule.  It  is  probable  that  two  isomeric  ortho-compounds 
are  impossible,  because,  if  formed  by  substitution  of  hydrogen-atoms 
1  and  2,  a  change  would  take  place  whereby  the  double  bond,  con- 
necting 1  with  2,  would  be  dissolved  and  replaced  by  a  single  bond, 
while  the  double  bonds  would  then  exist  between  1  and  6,  3  and  2 
and  5  and  4.  Or  the  contrary  may  be  the  case,  and  the  single  bond 
may  be  the  more  unstable  form  of  union,  in  which  case,  if  an  ortho- 
compound  were  formed  between  2  and  3,  the  position  of  the  bonds 
would  also  be  reversed.  The  case  of  a  change  of  position  of  double 
bonds  in  the  crotonic  acids  rendei's  this  hypothesis  not  untenable. 

Mr.  Crompton  agreed  with  Professor  Ramsay  in  his  remarks,  and 
thought  that  objections  to  the  Kekule  symbol,  based  on  the  view  that, 
because  this  symbol  contained  double  bonds,  benzene  should  behave 
as  an  olefinic  compound,  were  unjustifiable.  A  double  bond  was 
nothing  more  than  an  incomplete  representation,  on  paper,  of  an  un- 
saturated condition  or  want  of  equilibrium  in  the  molecule,  a  state 
of  things  that  might  be  due  to  totally  different  and  distinct  causes  in 
the  two  cases.  The  behaviour  of  benzene  in  this  respect  must,  there- 
fore, differ  from  that  of  ethylene.  The  difference  would  have  to  be 
looked  for  in  the  different  configurations  of  the  molecules  ;  but  it  was 
just  this  point  that  received  no  representation,  or  only  an  inadequate 
one,  in  the  plane  formulae  at  present  in  use.  The  problem  would,  no 
doubt,  only  be  finally  Folved  when  satisfactory  space  formulae  for 
these  compounds  had  been  discovered. 

In  reply  to  Dr.  Japp,  Dr.  Armstrong  said  that  the  broken  bonds 
were  intended  to  figure  as  resultants,  much  as  the  conjoined  effect  of 
two  forces  acting  from  different  directions  was  expressed  by  their 
resultant.  Referring  to  Professor  Ramsay's  remarks,  he  expressed 
the  opinion  that  the  isomerism  of  the  ci-otonic  acids  was  not  suffi- 
ciently understood  to  serve  as  an  argument  in  such  a  case.     However 
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well  he  non-existence  of  isomeric  ortlio-  and  meta-derivatives  might 
be  accounted  for  bj  Kekule's  oscillation  hypothesis,  it  was  impossible 
in  this  way  to  explain  the  fact  that  benzene,  on  the  whole,  behaved 
as  a  saturated  and  not  as  an  ethylenic  compound  ;  there  was  also  no 
reason  to  suppose,  as  Mr.  Crompton  had  suggested,  that  "  double 
bonds"  in  a  ring  would  behave  differently  from  those  in  an  open 
chain :  the  whole  of  v.  Baeyer's  recent  work  was  in  contradiction  to 
any  such  assumption,  and  Thomsen's  and  other  observations  left  little 
doubt  that  in  the  formation  of  benzene  there  is  a  considerable 
"  outgoing  of  affinity  "  beyond  that  which  takes  place  when  ethylenic 
union  is  effected.  He  scarcely  thought  that  the  introduction  of 
geometric  considerations  would  materially  advance  the  solution  of  the 
problem  under  discussion.  Whatever  the  ultimate  fate  of  his  hypo- 
thesis, he  was  convinced  that  a  settlement  of  many  practical  problems 
— those  relating  to  laws  of  substitution  and  isomeric  change,  for 
example — required  the  knowledge  of  the  inner  structure  of  the 
cycloid  hydrocarbons ;  and  such  speculations,  even  if  proved  to  be 
entirely  false,  at  least  served  to  suggest  fresh  lines  of  experimental 
inquiry,  and  on  this  account  were  not  only  permissible  but  also 
desirable. 

49.  "  Tertiary  butyl  mercaptan."  By  Leonard  Dobbin,  Ph.D., 
Chemical  Laboratory  of  the  University  of  Edinburgh. 

The  author  finds  that  when  tertiary  butyl  iodide  is  digested  at  a 
gentle  heat  with  a  sufficient  quantity  of  zinc  sulphide,  an  interaction 
takes  place  which  results  in  the  formation  of  tertiary  butyl  mercaptan. 
It  is  a  colourless,  extremely  volatile  liquid  which  boils  at  65 — Q6°, 
possessing  an  overpowering  and  disagreeable  smell,  recalling  that  of 
other  mercaptans  ;  it  solidifies  in  a  freezing  mixture  of  snow  and  salt 
to  a  white,  semi-translucent  mass  ;  it  forms  white,  insoluble  com- 
pounds with  mercuric  chloride  and  with  silver  nitrate. 

Pz'oducts  of  higher  boiling  point  are  formed  at  the  same  time  as 
the  mercaptan ;  these  are  believed  to  be  tri-isobutylene,  and  probably 
also  tertiary  butyl  sulphide.  This  part  of  the  subject  is  under  in- 
vestigation. 

60.  "  Desylacetophenone."  By  Alex.  Smith,  B.Sc,  Ph.D.,  Chemical 
Laboratory  of  the  University  of  Edinburgh. 

The  author  finds  that  a  dilute  solution  of  potassium  cyanide  in 
alcohol  and  water  acts  in  many  cases  as  a  condensing  agent.  By 
boiling  equimolecular  proportions  of  benzoin  and  acetophenone  in 
dilute  alcohol  with  very  little  potassium  cyanide,  a  condensation 
product,  desylacetophenone,  is  formed,  C6H5-CO-CH(C6H5)(OH)  -f- 
CHs-CO-CeHs  =   C6H5'CO-CH(C.H5)-CH2-CO-C6Hs  -f-  H^O,  which  is 


ilie  saturated  compound  corresponding  to  Japp'sanhydracetophenone- 
l)enzil.  It  may  be  got  perfectly  puro  and  white  by  recrystallisation 
from  acetic  acid  and  alcohol.  It  melts  at  12G°.  It  is  easily  trans- 
formed into  triphemjlfurfurane,  triphewjl pyrrole  and  triphenylthiophen, 
showing  its  constitution  to  be  that  given  above.  It  forms  a  mono- 
and  a  di-hydroxime ;  by  its  interaction  with  one  molecular  proportion 
of  phenylhydrazine,  two  molecular  proportions  of  water  being  given 
off,  an  oiazine  (pyi-idazine)  is  formed.  This  latter  compound  is  con- 
verted by  excess  of  phenylhydrazine  into  «a'^-N-tetraphenylpyrrole. 

A  large  quantity  of  another  substance  having  the  formula  CogHajO. 
is  formed  at  the  same  time  as  the  desylacetophenone.     It  would  seem 
that  the  benzoin,  or  a  part  of  it,  acts  as  benzaldehyde,  ^CeHs'COH  + 

CHs-CO-CeHs  =   C,,'R^^O■^   +   2HoO. 

From  acetone  and  benzoin  the  only  substance  isolable,  if  not,  indeed 
the  only  one  formed,  is  that  corresponding  to  the  last-mentioned  pro- 
duct from  acetophenone.  It  has  the  formula  C21H20O2.  The  proper- 
ties and  constitutions  of  these  two  substances  are  still  under  investi- 
gation ;  as  are  also  some  other  applications  of  the  new  interaction. 


At  the  next  meeting,   on  June  19th,  there  will  be  a  ballot  for  the 
following  candidates : — 

1.  Branson,  Charles  F.,  Kenly  Lodge,  Macaulay  Road,  Clapham 

Common. 

2.  Edward,  John  Hutchison,  117,  Stockport  Road,  Manchester. 

3.  Haslam,  Aii;hur  R.,  Ph.D.,  64,  Rathgar  Road,  Dublin. 

4.  Jenkins,  Wallis,  410,  Glossop  Road,  Sheffield. 

5.  Johnson,  John  Robert,  16,  Oxford  Street,  Liverpool. 

6.  Kelly,  Patrick,  4S,  Lennox  Street,  Dublin. 

7.  McKillop,  John,  Pulan  Brani,  Singapore. 

8.  Parker,  Thomas,  M.I.C.E.,  Wolverhampton. 

9.  Redding,  Richard  James,  Royal  Laboratory,  "Woolwich  Arsenal. 

10.  Smith,  Frederick,  Johannesburg,  Transvaal,  South  Africa. 

11.  Thornley,  John  Brooks,  Ivanhoe  Terrace,  Ashby-de-la-Zouch. 


The  following  papers  will  be  read : — 

"  Invertase,  a  contribution  to  the  history  of  an  unorganised  fer- 
ment."    By  C.  O'SuUivan,  F.R.S.,  and  F.  W.  Tompson. 

"  The  action  of  carbonic  oxide  on  nickel."  By  Mr.  Mond  and 
Drs.  Langer  and  Quincke. 

"  The  interaction  of  iodine,  water  and  potassium  chlorate."  By 
H.  Bassett. 

nAEKISON  AND    SONS,  PKINTBKS  IN  OKUJNAUy  TO  HEU   ilAJESTV,  ST.  MAETIN'S  LANE. 
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No.  86.  Session  1890-91. 


June    19tli',    1890.      Di\    W.    J.  Russell,    F.R.S.,    President,    in    the 

Chair. 

Certificates  wei-e  read  for  the  first  time  in  favour  of  Messrs.  J. 
Caird.  20,  Springfield,  Dundee  ;  D.  G.  Clark,  44,  St.  John's  Wood 
Park,  N.W. ;  Walter  Henry  Coleman,  41,  Poynings  Road,  Junction 
Road,  N, ;  Thomas  Rhymer  Mai'shall,  4,  East  Castle  Road,  Edin- 
burgh ;  William  Alexander  McCubbin,  Mill  Bank  House,  West 
Derby,  Liverpool ;  William  Stag-g,  52,  Seymour  Road,  Bristol. 

Of  the  followiug  papers,  those  marked  *  were  read  : — 

*51.  "  Invertase  :  a  contribution  to  the  history  of  an  enzyme  or 
unorganised  ferment."  By  C.  O'Sullivan,  F.R.S.,  and  Fred.  W. 
Tompson. 

The  substance  present  in  yeast,  &c.,  known  as  invertase,  which 
possesses  the  power,  under  suitable  conditions,  of  inducing  the 
hydrolysis  of  cane-sugar,  has  been  studied  by  the  authors  with  the 
object  of  determining  the  precise  manner  in  which  it  acts  and  its 
constitution. 

The  method  adopted  in  determining  the  functions  of  invertase  is 
essentially  that  developed  by  Vernon  Harcourt  in  his  paper  "  On  the 
observation  of  the  course  of  chemical  change."  A  solution  of  cane- 
sugar  was  mixed  with  a  measured  amount  of  invertase,  and  the 
action  was  allowed  to  take  place  at  a  known  temperature  during  a 
definite  time  ;  action  was  then  stopped  by  the  addition  of  alkali,  and 
its  extent  determined. 

The  authors  arrive  at  the  followiug  conclusions  : — 
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1.  Tke  rate  of  hydrolysis  of  eane-sugar  by  means  of  invertase  may 
always  be  expressed  by  a  detiiiite  time-curve  ;  this  curve  is  practically 
that  given  by  Harcourt  as  expressing  a  chemical  change  "  of  which 
no  condition  varies  excepting  the  diminution  of  the  changing  sub- 
stance." There  are,  however,  some  slight  and  apparently  constant 
deviations  from  the  theoi'etical  curve, 

2.  Whatever  the  conditions  may  be  under  which  hydrolysis  is 
taking  place,  as  long  as  these  conditions  remain  unchanged,  this 
curve  is  adhered  to. 

3.  When  the  degree  of  acidity  is  that  most  favourable  for  the 
action  of  invertase,  the  rapidity  of  the  action  is  in  proportion  to  the 
amount  of  invertase  present. 

4.  The  most  favourable  concentration  of  the  sugar  solution  at  a 
temperature  of  54°  C.  is  about  20  per  cent.  Below  that  there  is  a 
rapid  decline  in  the  speed  of  hydrolysis.  Greater  concentrations  are 
only  slightly  less  favourable  until  about  40  grams  per  100  c.c.  is 
reached.  In  saturated  solutions  hydrolysis  ©rjy  proceeds  with  ex- 
treme slowness. 

5.  The  speed  of  hydrolysis  increases  rapidly  with  the  temperature 
until  55 — 60°  C.  is  reached.  At  65°  C.  tke  invertase  is  slowly 
destroyed,  and  at  75°  C.  it  is  immediately  destroyed.  At  the  lower 
temperatures  the  speed  of  the  action  increases  with  rise  of  tempera- 
ture in  accordance  with  Harcourt's  law  :  the  rate  being  about  doubled 
for  10°  rise  ;  but  above  30°  'C.  the  increase  is  not  nearly  so  rapid. 

6.  Elevated  temperatures  have  no  permanent  effect  on  the  activity 
of  the  invertase  so  long  as  they  ai-e  not  sufficiently  high  to  destroy 
it. 

7.  The  canstic  alkalis,  even  in  very  small  proportions,  are  instantly 
and  irretn'evably  destructive  of  invertase^ 

8.  Minute  quantities  of  sulphuric  acid  ar«  exceedingly  favourable 
to  the  action,  but  a  slight  increase  of  acidity  beyond  the  most  favour- 
able point  is  very  detrimental.  The  most  favourable  amount  of  acid 
increases  to  some  extent  with  the  proportion  of  invertase,  and  de- 
ci'eases  with  rise  of  temperature,  but  tke  authors  have  not  been  able 
to  discover  on  what  it  depends. 

9.  In.  studying  the  action  of  invertase  it  is  of  the  utmost  im- 
portance that  the  most  favourable  amouul  of  acid  should  be  employed  ; 
otherwise  correct  results  cannot  be  obtained.  At  a  temperature  of 
60°  C.  the  action,  is  almost  stopped  unie.ss  exactly  the  right  amount 
of  acid  is  used,  whilst  if  this  factor  is  properly  adjusted  hydrolysis 
proceeds  at  (probably)  the  maximum  speed. 

10.  The  influence  of  alcohol  varies  in  direct  proportion  with  the 
amount  present.  5  per  cent,  of  alcohol  decreases  the  speed  of  the 
action  by  about  one-half. 
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11.  The  dextrose  formed  bj  the  action  of  invertase  is  initially 
in  the  birotary  state. 

12.  The  optical  activity  of  a  solution  undergoing  hydrolysis  is 
no  guide  to  the  amount  of  hydrolysis  that  has  taken  place. 

13.  If  a  caustic  alkali  be  added  to  a  solution  undergoing  hydrolysis, 
and.  the  optical  activity  be  allowed  sufficient  time  to  become  constant, 
it  is  a  true  indicator  of  the  amount  of  inversion  that  had  taken  place 
at  the  moment  of  adding  the  alkali. 

14.  A  sample  of  invertase  which  had  induced  hydrolysis  of  100,000 
times  its  own  weight  of  cane-sugar  was  still  active. 

15.  Invertase  itself  is  not  injured  or  destroyed  during  its  action  on 
cane-sugar. 

16.  There  is  no  limit  to  the  amount  of  sugar  which  can  be  hydro- 
lysed  with  the  aid  of  invertase. 

17.  The  hydrolysis  of  cane-sugar  by  means  of  invertase  is  a  simple 
chemical  change  differing  in  no  important  way  from  those  which 
inorganic  substances  undergo. 

18.  The  products  of  hydrolysis  have  no  influence  on  the  rate  of 
the  action. 

19.  A  solution  of  invertase  will  withstand  a  temperature  25°  C. 
higher  in  the  presence  of  cane-sugar  than  in  its  absence. 

20.  The  authors  are  of  opinion  that  when  invertase  inverts  cane- 
sugar  combination  takes  place  between  the  two  substances,  and 
that    the   invertase  remains  in  combination    with  the  invert-suo-ar. 

o 

This  combination  breaks  up  in   the  presence  of  molecules   of  cane- 
sugar. 

21.  A  means  of  estimating  the  activity  of  a  material  containing 
invertase  has  been  devised  which  consists  in  recording  the  result 
by  means  of  the  time  factor  +0=^x  min.  In  this  equation  +0  =  a 
certain  definite  amount  of  work  and  x  =  the  time  necessarv  to  per- 
form it.  The  expression  means  that  the  given  inverting  material 
takes  X  minutes  to  invert  a  standard  amount  of  cane-sugar  under 
standard  conditions.  The  number  x  varies  in  inverse  proportion  to 
the  actual  amount  of  invertase  contained  in  the  matei-ial  or  materials 
under  examination. 

22.  If  sound  brewers'  yeast  be  pressed  and  then  kept  at  the  ordi- 
nary temperature  for  a  month  or  two,  it  does  not  undergo  putrefac- 
tion, but  chauges  into  a  heavy,  yellow  liquid ;  the  product  possesses 
no  power  of  fermentation,  but  an  apparent  increase  takes  place  in 
the  invertive  power. 

23.  From  such  liquefied  yeast  it  is  easy  to  filter  off  a  bright  solu- 
tion of  high  hydrolytic  power.  It  is  shown  that  all  the  invertase  of 
the  yeast  is  in  this  solution,  which  is  termed  yeast  liquor. 

24.  Yeast  liquor  has  a  relative  density  of  about  1Q80.     It  will  re- 
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main  for  a  long  time  unaltered,  exceptinrr  that  the  colour  darl^ens. 
If  exposed  to  the  air  it  may  slowly  become  covered  with  mould. 

25.  If  spirit  be  added  to  yeast  liquor  until  the  mixture  contains 
47  per  cent,  of  alcohol,  the  whole  of  the  invertase  separates  with  only 
a  slight  loss  of  power.  This  precipitated  invertase  may  be  washed 
with  spirit  of  the  same  strength  and  then  the  residue  either  dehy- 
drated with  strong  alcohol  and  dried  in  vacuo,  or  else  it  may  be 
extracted  by  means  of  10  to  20  per  cent,  alcohol  and  then  filtered. 
The  filtrate  contains  the  invertase.  On  one  occasion  the  extent  of 
the  loss  involved  by  this  process  was  determined  and  it  was  found 
that  all  the  invertase  of  the  yeast  liquor  was  present  in  the  filtrate 
except  12'3  per  cent. 

26.  The  authors  have  not  succeeded  in  further  purifying  invertase 
preparations  carefully  made  in  this  manner.  The  slightest  attempt 
at  purification  destroys  the  invertase. 

27.  They  have  prepared  invertase  almost  free  from  ash. 

28.  The  inverting  power  of  pressed  English  yeast  varies  from 
0  =  1000"  to  ±0=  +3000",  or  about  ^  of  these  amounts  if  cal- 
culated on  the  dry  solid  matter  of  the  yeast. 

29.  The  inverting  power  of  the  most  active  invertase  preparation 
made  was  +0  =  25-1  on  the  dry  solid  matter.  It  is  believed  that 
pure  invertase  would  approximately  have  +0  =  22"5  min. 

30.  The  dry  solid  matter  of  yeast  contains  from  2  to  6  per  cent, 
of  invertase.  5'8  per  cent,  of  invertase  was  sepai-ated  from  one 
sample  of  yeast. 

31.  During  the  prepai-ation  of  invertase  from  yeast  liquor  an 
albuminoid  is  obtained,  which  is  not  redissolved  by  water.  This  is 
termed  yeast  albuminoid. 

32.  Invertase  when  it  approaches  a  pure  state  is  a  very  unstable 
substance.  The  products  of  its  decomposition  have  been  carefully 
examined  and  are  found  to  constitute  a  new  series  of  substances  be- 
longing to  the  invertan  series. 

33.  The  invertan  series  is  a  homologous  series  of  substances  which 
on  analysis  yield  numbers  which  may  be  expressed  in  terms  of  an 
albuminoid  and  a  carbohydrate.  Seven  members  of  the  series  are 
described. 

34.  The  authors  consider  that  invertase  itself  is  a  member  of  the 
invertan  series,  and  call  it  /3-invertan. 

35.  If  the  products  of  the  decomposition  of /3-invertan  are  examined, 
it  is  usually  found  that  they  consist  of  a-  and  (^-invertan.  The  former 
contains  more,  and  the  latter  less,  nitrogen  than  invertase. 

36.  a-Invertan  is  insoluble  in  water,  and  in  all  its  other  properties 
seems  to  resemble  yeast  albuminoid.  It  contains  8"o5  per  cent.  N.  It- 
is  a  very  stable  substance. 
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37.  ^-Invertan  or  invertase  is  soluble  in  water,  and  is  the  only 
member  of  the  series  wliich  has  the  power  of  inverting  cane-sugar.  It 
contains  about  3'69  per  cent.  N,  and  its  optical  activity  is  [a]j  = 
+  80°  (?). 

38.  7-  and  ^-Invertan  are  the  products  of  the  simplification  of 
invertase.  One  or  other  of  these  two  substances  seems  invariably  to 
be  formed.  They  both  contain  less  nitrogen  than  invertase,  and  are 
always  accompanied  by  a-invertan.  Both  are  readily  soluble  in 
water.  They  contain  respectively  3'15  and  2'43  per  cent.  ^,  and  their 
optical  activity  is  [a]j  =  +  45°  and  +  54°. 

39.  e-Invertan  is  formed  from  the  slow  breaking  down  of  ^-invertan. 
At  the  same  time  an  insoluble  substance,  resembling  a-invertan,  is 
formed.  This  probably  consists  of  another  member  of  the  series 
coming  between  a-  and  /3-invertan.  €-Invertan  is  soluble  in  water, 
and  has  [ajj  =:  +  65°.     It  contains  2"07  per  cent.  N. 

40.  ^-Invertan  results  from  the  splitting  up  of  e-invertan  in  the 
same  way  that  the  latter  is  formed  from  ^-invertan.  Its  optical 
activity  is  [a]j  =z  -|-  75",  and  it  yields  1'61  per  cent.  IST. 

41.  7/-Invertan  is  formed  by  the  action  of  boiling  sulphuric  acid  on 
^-invertan.  It  contains  less  nitrogen  than  the  latter  substance,  but 
the  substance  has  not  yet  been  sufficiently  investigated  to  give  reliable 
figures. 

42.  The  further  products  of  the  action  of  sulphuric  acid  on  ^-iu- 
vertan  are  two  soluble  substances,  one  containing  a  considerable 
amount  of  nitrogen,  and  the  other  with  little  or  no  nitrogen,  a  high 
cupric  reducing  power  and  a  low  (dextrorotatory)  optical  activity. 

43.  The  properties  of  all  the  members  of  the  series,  except  a-in- 
vertan, are  very  similar.  They  are  all  soluble  in  water,  forming 
bright  solutions,  which  do  not  cloud  on  boiliug.  They  are  all  readily 
thrown  out  of  solution  by  alcohol,  provided  a  little  acid  is  present ; 
the  precipitates  so  formed  are  transparent  colourless  syrups,  miscible 
with  water  in  all  proportions.     The  solutious  are  all  dextrorotatory. 

44.  All  the  members  of  the  invertan  series,  except  7/-invertan, 
yield  a  pink  coloration  on  boiling  with  Millon's  reagent. 

45.  All  the  members  of  the  invertan  series,  except  a-invertan, 
when  submitted  to  the  action  of  an  alkaline  copper  solution,  readily 
yield  a  very  characteristic  copper  compound,  from  which  the  invertan 
(except  ^-invertan)  may  be  separated  unaltered.  "  Invertan  can 
probably  foi-m  several  such  copper  compounds,  all  having  a  similar 
appearance,  but  affording  different  percentages  of  copper  oxide. 

46.  lu  the  presence  of  a  very  large  excess  of  alkali,  a  copper  com- 
pound is  also  formed  from  a-invertan,  but  on  examination  it  is  fomid 
that  the  a-invertan  has  been  split  up  into  an  albuminoid  and  ^-in- 
vertan, the  copper  compound  being  that  of  ^-invertan. 
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47.  It  18  believed  that  tlie  members  of  the  invertan  series  are  com- 
binations of  yeast  albuminoid  with  5/-invertan,  and  that  yeast  albu- 
minoid itself  is  probably  a  coiubination  of  yeast  albuminoid  with  a 
carbohydrate. 

48.  According  to  this  theory  the  composition  of  the  carbohydrate 
present  in  the  invertan  series,  calculated  from  the  average  of  all  the 
analyses,  would  be  C  =  4322  per  cent,  and  H  =  628  per  cent.  These 
numbers  agree  very  closely  with  those  required  by  a  hypothetical 
carbohydrate  coming  midway  between  the  m  and  the  on  groups. 

49.  It  is  thought  that  //-invertan  contains  18  parts  by  weight  of 
this  carbohydrate  to  1  of  albuminoid,  and  that  «-invertan  contains 
3  parts  of  the  carbohydrate  to  4  of  albuminoid. 

59.  The  other  members  of  the  series  are  formed  by  the  union  of 
these  two  substances  according  to  the  general  formula  tj  +  «„,  where 
»/  represents  i/-invertan  and  «  represents  «-invertan.  In  this  way  we 
look  upon  invertase  (y3-invertan)  as  yx^.  This  splits  up  into  «-  and 
7-invertan  according  to  the  formula  i)Xo  =  rjx^  +  a.,  ijxi  represents 
7-invertan,  pnd  this  may  be  further  transformed  by  elimination  of  « 
into  rjxi,  or  3-invertan. 

60.  The  numbers  calculated  for  the  constitution  of  the  above 
theoretical  homologous  series  agree  with  considerable  closeness  with 
those  obtained  from  the  analysis  of  members  of  the  invertan  series. 

61.  The  number  obtained  from  a  single  determination  by  Kaoult's 
freezing  process  for  the  molecular  weight  of  f -invertan  is  consider- 
ably less  than  the  possible  molecular  weight  of  ^-invertan,  according 
to  the  authors'  theory  of  its  constitution. 

*52.  "  The  action  of  carbon  monoxide  on  nickel."  By  Ludwig 
Mond,  C.  Langer,  Ph.D.,  and  F.  Quincke,  Ph.D. 

When  carbon  monoxide  is  passed  over  finely-divided  nickel, 
such  as  is  obtained  by  reducing  nickel  oxide  by  hydrogen  at  about 
400°,  at  a  temperature  between  350°  and  450°,  carbon  dioxide  is 
formed,  and  the  nickel  is  gradually  converted  into  a  black,  amorphous 
powder,  consisting  of  carbon  and  nickel ;  the  composition  of  this 
deposit  varies  widely  with  temperature  and  time.  A  small  quantity 
of  nickel  can  thus  change  a  very  large  amount  of  carbon  monoxide, 
the  action  being  complete  and  rapid  at  first,  and  continuing,  although 
at  a  diminishing  rate,  for  several  weeks.  A  product  containing  as 
much  as  85  parts  carbon  to  15  parts  nickel  has  been  obtained.  Acids 
only  partially  remove  the  nickel ;  the  carbon  is  very  readily  acted  on 
by  steam,  carbon  dioxide  and  hydrogen  without  a  trace  of  carbon 
monoxide  being  formed  at  a  temperature  of  350°. 

On  allowing  the  substance  to  cool  in  a  cuiTcnt  of  carbon  monoxide, 
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it  was  noticed  that  the  flame  of  a  Bunsen  burner  into  which  the 
escaping  gas  was  introduced  became  luminous,  and  when  the  tube 
through  Avhich  the  gas  passed  was  heated,  a  deposit  of  nickel,  mixed 
with  a  small  quantity  of  carbon,  was  obtained.  The  authors  were 
thns  led  to  discover  the  existence  of  a  volatile  nickel  compound. 

To  prepare  this  compound,  a  combustion-tube  is  filled  with  nickel 
oxide  and  this  is  reduced  by  hydrogen  at  about  400° ;  after  cooling 
the  nickel  to  about  100°,  pure  dry  carbon  monoxide  is  passed  over 
it  without  further  heating,  and  the  issuing  gas  is  led  through  a  tube 
placed  in  a  freezing  mixture :  the  major  portion  of  the  nickel  com- 
pound condenses  as  a  colourless  liquid,  but  the  gas  retains  about  5  per 
cent.,  and  is  therefore  collected,  dried  and  again  passed  over  the 
metal.  When  no  more  liquid  condenses,  the  nickel  is  again  heated 
to  about  400°  in  a  slow  current  of  pure  carbon  monoxide ;  it  is  then 
cooled  to  about  100°,  and  again  submitted  to  the  action  of  the  gas. 

Nickel  carbonoxide  thus  prepared  is  a  colourless  liquid,  which  boils 
at  43""  under  751  mm.  pressure ;  its  relative  density  at  17"  is  1'3185. 
It  solidifies  at  —  25°  to  a  mass  of  needle-shaped  crystals.  Its  com- 
position is  represented  by  the  formula  ^"1(00)1.  It  dissolves  in 
alcohol,  and  more  readily  in  benzene  and  chloroform ;  dilute  acids 
and  alkalis  have  no  action  on  it,  but  it  is  oxidised  by  concentrated 
nitric  acid.  It  reduces  an  ammoniacal  solution  of  cupric  chloride, 
and  it  also  causes  the  separation  of  silver  from  an  ammoniacal  solu- 
tion of  silver  chloride.  It  interacts  with  chlorine,  forming  nickel 
chloride  and  carbon  oxychloride.  It  is  decomposed  at  180°  (in  boil- 
ing aniline  vapour)  into  nickel  and  carbon  monoxide.  The  atomic 
weight  of  the  deposited  metal  was  found  in  three  experiments  to  be 
58"52 — 58'64,  a  result  closely  corresponding  with  Russell's  value, 
58-74. 

Numerous  experiments  to  obtain  similar  compounds  with  other 
metals,  notably  with  cobalt,  iron,  copper  and  platinum,  led  to 
negative  results.  On  experimenting  with  specially  purified  cobalt,  in 
the  beginning  a  slight  coloration  of  the  Bunsen  flame  into  which  the 
gas  was  led  was  noticed,  but  after  a  time  this  was  no  longer  observed. 
Commercial  cobalt  afforded  a  gas  which  deposited  a  mirror  of  pure 
nickel,  it  being  possible,  in  fact,  to  purify  cobalt  from  nickel  by 
carbonic  oxide.  The  nickel  mirrors  obtained  by  heating  the  carbonic 
oxide  compound  do  not  appear  to  contain  any  trace  of  cobalt. 

*53.  "  The  interaction  of  iodine,  water  and  potassium  chlorate." 
By  Henry  Bassett. 

The  author  finds  that  the  usual  statement  that  the  chlorine  in  potas- 
sium chlorate  is  directly  displaced  by  iodine  when  subjected  to  treat- 
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ment  in  accordance  with  Millou's  directions  is  incoirect ;  lie  considers 
that  the  evohition  of  chlorinie  observed  by  Millon  is  due  to  a  secondary 
interaction,  HlOa  +  5HC1  =  3H,0  +  ICl  +  2CI2,  which  takes  place 
when  the  iodine  is  added  all  at  once,  and  is  due  doubtless  to  the  rapid 
formation  of  iodic  acid  and  hydrogen  chloride  within  the  dense  mass 
of  iodine.  His  experiments  show  that  the  iodate  is  formed  in  accord- 
ance with  the  equation  6I2  +  IOKCIO3  +  GHoO  =  OKHI^Oe  + 
4KC1  +  6HC1 ;  and  that  on  evaporating  the  solution  to  dryness  on  the 
water- bath,  decomposition  of  a  portion  of  the  biniodate  takes  place : 
KHI.Oe  +  12HC1  =  KCl  +  6H3O  -I-  ICl  +  ICl-HCl  +  4C1,. 

*54.  "  The  milk  of  the  Gamoose."  By  A.  Pappel  and  H.  D.  Rich- 
mond, Khedival  Laboratory,  Cairo. 

The  milk  of  the  Egyptian  gamoose  or  buffalo  (Bos  Bubalus)  is 
distinguislied  from  that  of  the  cow  by  its  white  colour  and  peculiar 
musk-like  smell.  The  authors  find  the  average  coniipositiou  to  be  as 
follows  : — 

Water 84-10 

Fat 5%56 

Sugar 5"41 

Casein 3'26  containing  N     O'Sll 

Albumin 0-60             „          „     0-094 

Nitrogen  bases 0-09             „          „     0-035 

Salts   1-03 

The  fat  was  found  to  vary  from  7'35  to  S'lo  per  cent.,  and  the  solids 
not  fat  from  10-6/  to  10-07  per  cent.  The  average  relative  density  at 
15-.5°  was  1-0354;  the  increase  in  eight  hours  after  milking  was 
O'OOOG,  and  in  24  hours  0-0007.  Gamoose  milk,  therefore,  differs 
from  that  of  the  cow,  both  in  the  high  percentage  of  fat  and  of  solids 
not  fat,  the  increase  in  the  latter  being  largely  due  to  the  sugar. 

Comparing  the  fat  with  that  of  cows'  milk,  the  chief  differences 
noted  by  the  authors  ai-e,  (1)  the  presence  of  small  quantities  of 
sulphur  and  phosphorus ;  (2)  the  presence  of  fatty  acids  soluble  in 
boiling  water  but  not  volatile  in  much  larger  amount  than  in  cows' 
milk  ;  (3)  the  presence  of  fatty  acids  giving  lead  salts  soluble  in  ether 
but  not  members  of  the  oleic  series ;  (-i)  the  difference  in  the  ratio 
between  caproic  and  butyric  acid — 4  :  1  instead  of  2  :  1.  Other 
alcohols  than  glycerol  do  not  appear  to  be  present. 

The  sugar  appears  not  only  to  be  different  from  milk  sugar,  but 
novel,  its  rotatory  power  being  [«]d  =  48-7,  and  its  cupric-reducing 
power  K  =  73' 7  ;  it  yields  only  dextrose  on  hydrolysis.  It  is  proposed 
to  name  it  tewfilcose. 
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The  authors  also  state  that  the  milk  contains  a  small  amount  of 
citric  acid. 

55.  "  The  action  of  heat  on  the  chlorides  and  hydroxides  of  mixed 
qnatemarj  ammonium  compounds."  By  N.  Collie,  Ph.D.,  and  S.  B. 
Schryver,  B.Sc. 

The  object  of  the  author's  experiments  has  been  to  devise,  if  pos- 
sible, a  general  method  for  preparing  mixed  tertiary  amines.  One  of 
them  (Collie,  Cliem.  Soc.  Trans.,  1888,  714 — 726)  has  shown  that 
mixed  tertiary  phosphines  could  be  prepared  by  heating  the 
quaternary  phosphonium  compounds,  and  the  following  results  show 
distinctly  a  marked  analogy  between  the  compounds  of  nitrogen  and 
those  of  phosphorus. 

Hofmann  has  already  pointed  out  that  when  the  hydroxides  of 
mixed  quaternary  ammonium  compounds  containing  ethyl  are  heated, 
one  of  the  ethyl  groups  is  invariably  eliminated  in  the  form  of 
ethylene,  e.g.,  (CoH5)3(C5H.u)N-OH  =  (C^HsUCsHu)]^"  +  C2H4  +  H.O; 
and  Lessen  has  obtained  similar  results.  But  none  of  the  mixed 
tertiary  amines  were  thus  prepared  in  a  state  of  purity ;  both  Hof- 
mann and  Lessen  were  content  to  reconvert  the  products  into  quater- 
nary ammonium  chlorides  and  analyse  the  platinum  salts.  The 
authors  have  used  trimethylamine  and  triethylamine,  and  from  these 
tertiary  amines  have  prepai'ed  the  quaternary  ammonium  compounds 
by  heating  the  alcoholic  solution  of  the  amine  with  the  iodide  or 
chloride  of  primary,  secondary  or  tertiary  hydrocarbon  radicles  of 
the  CiiH-in  + 1  series.  The  action  of  heat  on  the  quaternary  ammonium 
compounds  containing  the  radicles  allyl,  benzyl  and  phenyl  has  also 
been  studied.  The  mixed  tertiary  amines  which  have  thus  been 
pi'cpared  for  the  first  time  in  the  pure  condition  are  : — 

Dimethylethylamine,  b.  p 45 — 46°  C. 

Diethylmethylamine       ,,    . 66 — 67°  C. 

Dimethylamylamine        ,. 113 — 114° C. 

Dimethylbenzylamine     „ 178 — 179°C. 

56.  "  Action  of  phosphoric  anhydride  on  fatty  acids."  By  F. 
Stanley  Kipping,  Ph.D.,  D.Sc. 

The  investigation  of  the  action  of  phosphoric  anhydride  on  fatty 
acids  has  now  been  extended  to  palmitic  acid  and  lauric  acid,  and 
some  preliminary  experiments  have  also  been  made  with  caproic  acid. 
These  compounds,  like  stearic  acid  and  heptylic  acid,  are  decomposed 
by  phosphoric  anhydride  at  a  moderately  high  temperature  in  accord- 
ance with  the  equation  2R-C00H  =  R,CO  ■+-  COs  +  H2O.     As  the 
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ketone  produced  can  easily  be  obtained  in  a  pnre  condition  and  tbe 
yield  is  also  good,  this  method  may  be  conveniently  employed  for  the 
preparation  of  the  compounds  in  question. 

Palmitone,  (Ci5H3,)jCO,  can  be  prepared  by  heating  palmitic  acid 
at  200 — 210^  and  gradually  adding  a  slight  excess  of  the  theoretical 
quantity  of  phosphoric  anhydride.  The  dark-brown  mass  is  allowed 
to  cool,  treated  first  with  water  and  then  with  soda  to  free  it  from 
phosphoric  acid,  and  the  residue  extracted  several  times  with  boiling 
alcohol ;  on  cooling,  the  ketone  separates  from  the  alcoholic  extracts 
as  a  yellowish  powder  and  can  be  obtained  in  a  pnre  condition  by 
recrystallising  it  from  boiling  alcohol.  The  yield  of  the  pure  pro- 
duct is  more  than  50  per  cent,  of  the  theoretical.  It  is  a  colour- 
less, crystalline  powder  melting  at  82 — 83°.  The  hydroxime, 
(Ci5H3i)2CIN*OH,  forms  pecxtliar  fern-like  crystals  and  melts  at  about 
64—65°. 

Bipalmifylcarbinol,  (Ci5H3i)2CH*OH,  is  obtained  by  reducing 
palmitone  with  sodium  in  boiling  alcoholic  solution  ;  it  crystallises 
from  alcohol  in  silky  plates  and  melts  at  84 — 85''.  When  boiled  with 
acetic  anhydride  for  several  haurs,  it  is  converted  into  a  colourless, 
crystalline  acetyl-derivatixe,  (Ci3H3i)2CH-OAc,  melting  at  49 — 50°. 

Laurone,  (CiiH23)2CO,  can  be  easily  prepared  by  heating  lauric  acid 
at  220 — 230°  with  a  slight  excess  of  the  theoretical  quantit}^  of  phos- 
phoric anhydride  ;  at  a  lower  temperature  the  acid  is  not  readily 
decomposed.  The  product  is  pnrified  as  described  in  the  case  of 
palmitone ;  the  yield  is  about  40  per  cent,  of  the  theoretical.  The 
hydroxime,  (CiiHo3)oC!N'0H,  is  formed  when  the  ketone  is  heated 
with  hydi'oxyl amine  hydrochloride  and  excess  of  potash  in  dilute 
alcoholic  solution  ;  it  crj'stallises  fram  alcohol  in  slender  needles  and 
melts  at  39—40°. 

Dilaurylcarhinol,  (CuH33)2CH*OB[y  is  obtained  when  the  ketone  is 
reduced  with  sodium  and  water  in  ethereal  solution  ;  it  crystallises  in 
colourless,  waxy  plates  and  melts  at  75 — 76°.  The  acef^Z-derivative, 
(CiiH23)2CH*OAc,  is  formed  when  the  alcohol  is  boiled  with  acetic 
anhydride  for  some  hours ;  it  crystallises  from  methyl  alcohol  in 
colourless  plates  melting  at  34 — 35°. 

Caproic  acid,  at  its  boiling  point,  is  decomposed  by  phosphoric 
anhydride,  giving  the  ketone  (C5Hii)2CO;  the  product  can  be  isolated 
by  distillation  with  steam.     The  yield  seems  to  be  fairly  good. 

57.  "  aa'-Dimethyl-aa'-diacetylpentane."  By  F.  Stanley  Kipping, 
Ph.D.,  D.Sc,  and  J.  E.  Mackenzie,  B.Sc. 

The  conversion  of  aa'-diacetylpentane  into  dimethyldihydroxy- 
heptamethylene  on  I'eduction  (Kipping  and  Perkin,  Proc,  1889,  145) 
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being  an  action  to  wliich  mucli  interest  attaches,  the  authors  have 
instituted  experiments  with  a  view  to  ascertain  whether  other 
diketones  of  analogous  constitution  can  be  converted  into  hepta- 
methylene-derivatives  in  a  similar  manner.  The  investigation  is  not 
yet  completed,  but  aa'-dimethjl-a^'-diacetylpentane  and  various  other 
compounds  have  already  been  prepared. 

Ethylic  cix  -dimetlujl-xa! -diacetylpimelate,  C3H6(CMeAc*C02Et)2,  can. 
be  obtained  by  treating  ethylic  methylacetoacetate  with  trimethylene 
bromide  and  sodium  ethoxide  in  absolute  alcoholic  solution ;  a  con- 
siderable quantity  of  compounds  of  lower  boiling  point  is  also 
formed,  so  that  the  yield  of  ethylic  dimethyldiacetylpimelate  is  only 
50 — 60  per  cent,  of  the  theoretical.  It  is  a  colourless  oil  boiling  at 
about  250°  under  a  pressure  of  60  mm.  On  hydrolysis  with  alcoholic 
potash,  the  ethereal  salt  is  decomposed  into  dimethyldiacetylpentane, 
dimethylacetylcaproic  acid  and  dimethylpimelic  acid,  the  relative 
quantity  of  each  of  these  three  compounds  depending  to  a  considerable 
extent  on  the  concentration  of  the  alcoholic  potash  and  on  the  manner 
in  which  the  hydrolysis  is  carried  out. 

xa!  -  Dimethyl- XX -diacetylpentane,  CHMeAc'[CH2]3*CHMeAc,  is  a 
colourless  oil  boiling  at  198 — 201°  under  a  pressure  of  112  mm. : 
it  shows  no  signs  of  crystallising  even  when  cooled  to  0°.  The 
(i%tZroa;i'me,OH-N:CMe-CHMe-[CH2]3-CHMe-CMe:N-OH,crystallises 
from  a  mixture  of  benzene  and  light  petroleum  in  colourless  needles 
melting  at  95 — 96°. 

xx -Bimetliypimelic  acid,  COOH-CHMelCHsJs'CHMe-COOH,  sepa- 
rates from  light  petroleum  in  compact,  colourless  crystals,  and  melt.s 
at  74 — 75° ;  it  is  readily  soluble  in  water  and  most  organic  solvents. 
The  silver  salt,  CgHuOiAgj,  is  a  colourless,  seeraingly  amorphous 
compound,  only  sparingly  soluble  in  boiling  water. 

Ethylic  dimeth yipimelate,  CgHuOiEto,  is  formed  in  large  quantities 
when  ethylic  methylacetoacetate  is  treated  with  sodium  ethoxide  and 
trimethylene  bromide  in  alcoholic  solution  in  presence  of  a  small 
quantity  of  water ;  under  these  conditions  the  ethylic  dimethyl- 
diacetylpimelate which  (is  produced  in  the  first  case  seems  to  be 
completely  converted  into  the  ethylic  dimethylpimelate.  It  is  a  colour- 
less oil  boiling  at  190 — 191°.  On  hydrolysis  with  alcoholic  potash 
it  is  converted  into  dimethylpimelic  acid. 

xw-DimetTiyl-w-acetylcaproic  acid,  CHMeAc-[CH2]3*CHMe-COOH, 
is  a  thick,  colourless  oil  boiling  at  about  218 — 220°  under  a  pressure 
of  60  mm. ;  it  cannot  easily  be  obtained  in  a  pure  condition. 

58.  "  Berberine."     Part  II.     By  W.  H.  Perkin,  jun.,  Ph.D.,  F.R.S. 

In  Part  I  of  this  research  (c/.  Chem.  Soc.  Trans.,  1889,  63)  the 
results  of  preliminary  experiments  on  the  oxidation  of  berberine  with 
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varjing  quantities  of  potassium  permano-atiate  vrcv?  bi-iofly  described, 
aud  a  short  account  of  some  new  substances  obtained  during  these 
experiments  was  appended.  In  the  further  prosecution  of  this 
research  very  large  quantities  of  the  alkaloid  have  been  oxidised. 
The  amounts  used  in  the  experiments  varied  considerably,  but  some 
of  the  best  i*esults  were  obtained  where,  in  each  operation,  7  gi-ams 
of  berberine,  9  grams  of  potassium  permanganate  and  about  1  gram 
of  potassium  carbonate  were  used.  The  product  from  a  number  of 
such  operations  was  treated  with  sulphur  dioxide  until  the  whole  of 
the  manganese  precipitate  had  been  brought  into  solution  ;  the  result- 
ing yellow  precipitate  was  then  separated  from  the  yellow  solution 
(A)  by  filtration,  washed  with  water,  and  warmed  to  40°  with  a  dilute 
sodiam  carbonate  solution,  by  which  means  about  one-half  of  the 
precipitate  was  dissolved  (B). 

The  insoluble  residue  contains,  besides  two  substances — berberilic 
anhydride,  CooHnNOg  (m.  p.  236—237°),  and  berberal,  CooHnNOT 
(m.  p.  150°) — which  have  been  already  described,  a  new  base, 
C20H19NO9,  which  is  very  sparingly  soluble  in  water,  and  crystallises 
in  flat,  yellow  plates;  and  small  quantities  of  two  otlier  substances. 

The  alkaline  solution  (B)  contains,  as  principal  product,  a-berberilic 
acid,  C20H19NO9,  which  was  described  in  the  former  paper.  This  acid, 
when  heated  to  180°,  is  converted  into  berberilic  anhydride  ;  in  other 
respects  it  shows  great  similarity  to  /i-berberilic  acid,  which  is 
described  below. 

The  solution  (A)  was  evaporated  in  large  flat  basins  to  about  half 
its  bulk,  filtered  from  the  precipitate  (C)  which  separates  and  then 
evaporated  to  a  small  bulk  (D).  The  precijiitate  (C)  was  warmed 
■with  dilute  chlorhydric  acid  till  free  from  inorganic  matter,  the 
residue  washed  with  water,  dried,  and  extracted  with  hot  acetic  acid, 
by  which  means  a  quantity  of  berberilic  anhydride  was  removed.  The 
insoluble  residue  was  di'ied  and  dissolved  in  a  small  quantity  of  boil- 
ing aniline,  from  which  solution  it  was  deposited,  on  cooling,  in 
glittering,  yellow  plates,  having  the  composition  C2oHnN06. 

This  substance,  which  is  formed  in  very  small  quantities,  has  only 
been  superficially  examined.  It  is  characterised  by  its  insolnbility 
in  the  usual  solvents,  and  by  the  fact  that  it  yields  a  beautifully 
crystalline  potassium  salt  when  dissolved  in  alcoholic  potash. 

The  highly  concentrated  liquors  (D)  were  extracted  80  times  with 
ether,  the  ether  evaporated  and  the  semi-solid  residue  boiled  with 
water  until  the  greater  part  had  dissolved  (E).  The  residue  dissolved 
almost  entirely  in  dilute  sodium  carbonate  solution  (P),  leaving  a 
dark  brown  pasty  residue,  from  which,  by  treatment  with  glacial 
acetic  acid,  a  substance  crystallising  in  long,  brown  needles  can  be 
isolated.     This  substance  melts  at  167°,  has  the  formula  CioHsOo,  and 
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dissolves  in  alkali  -with  formation  of  an  acid,  which  crystallises  from 
water  in  long,  glittering  needles,  m.  p.  147°. 

The  alkaline  solution  (F),  acidified  with  clilorhydric  acid,  deposits 
a  brown,  amorphous  precipitate,  which  crystallises  from  glacial  acetic 
acid  in  glittering,  colourless  plates  which  melt  at  200°  with  decom- 
position and  charring. 

This  substance,  which  has  the  composition  091)1115X07,  is  a  mono- 
basic acid,  yielding  highly  characteristic  salts,  of  which  the  silver 
salt,  C2oHi4N07Ag,  was  analysed.  The  calcium,  lead  and  zinc  salts 
are  sparingly  soluble,  but  beautifully  crystalline. 

The  solution  (F)  was  next  examined.  This  was  heated  to  boiling, 
rendered  slightly  alkaline  with  sodium  carbonate  and  allowed  to 
stand  24  hours.  At  the  end  of  this  time  the  liquid  is  found  to  be 
filled  with  a  mass  of  glittering  plates  of  a  new  base,  CnllgNOs,  which 
will  be  described  in  detail  later  on.  These  are  filtered  olf,  the 
alkaline  solution  neutralised  with  chlorhydric  acid,  and  mixed  with 
an  excess  of  a  strong  solntion  of  calcium  chloride.  No  precipitate  is 
produced  in  the  cold,  but  on  boiling,  a  crystalline  calcium  salt  sepa- 
rates. This  is  collected,  washed  with  a  little  water,  dissolved  in  hot 
dilute  hydrochloric  acid,  from  which  solution,  on  standing,  a  quantity 
of  crystals  separate.  These  crystals  are  a  mixture  of  two  acids, 
which  both  melt  at  180°,  and  which  can  be  separated  by  recrystallisa- 
tion  from  water.  The  more  soluble  acid  is  hemipinic  acid.  The 
second  acid  crystallises  from  water,  without  water  of  crystallisation, 
in  colourless  plates,  which,  on  analysis,  give  numbers  agreeing  with 
the  formula  CeHgOg.  The  silver  salt  has  the  composition  CoH^OeAgo. 
This  acid  is  most  probably  identical  with  hydrastic  acid, 

CH,<^>aH2(C00H)„ 

which  Freund  and  Lachmann  {Berichte,  22,  2324)  obtained  from 
hydrastinine,  and  which  melts  at  175°. 

The  following  are  the  results  of  the  examination  of  the  principal 
products  described  above. 

1.  Berherilic  anJiydride  (CooHn^Oj,  m.  p.  236. — 237°),  does  not  com- 
bine with  phenylhydrazine.  When  boiled  with  acetic  anhydj-ide  for 
some  hours  it  is  converted  into  an  acetate,  C2oHi6N07(C2H302),  which 
crystallises  from  acetic  anhydride  in  hard,  light-yellow  prisms  melting 
at  140°.  Boiling  dilute  sulphuric  acid  decomposes  this  acetate  quantita- 
tively into  berberilic  anhydride  and  acetic  acid.  Pentachloride  of 
phosphorus  converts  berberilic  anhydride  into  a  chloride,  CooHisNClOv, 
which  crystallises  from  benzene  in  hard,  game fc-red  prisms  melting  at 
167°.  This  substance  is  readily  acted  on  by  water  and  reconverted 
into  berberilic  anhydride.     Berberilic  anhydride  dissolves  readily  in 
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warm  dilute  caustic  soda  solution,  with  formation  of  /3-berberilic  acid, 
•wbich  is  precipitated  on  the  addition  of  acids  as  a  white,  sticky  mass, 
which  becomes  hard  on  standing. 

This  new  acid  crystallises  from  dilute  alcohol  in  warty  masses, 
and  melts  at  180°,  being  at  this  temperature  reconverted  into  its 
anhydride.  Its  composition  is  C20H19NO.J,  and  it  is  isomeric  with 
a-berberilic  acid,  which  melts  at  about  140°. 

A  number  of  salts  were  prepared  by  precipitating  a  neutral  solu- 
tion of  the  ammonium  salt  with  various  agents.  The.se  salts,  how- 
ever, are  not  derived  from  berberilic  acid,  CsoHigNOg,  but  all  contain 
one  molecule  of  water  less,  and  are  therefore  derivatives  of  the  anhy- 
dride CjoHnNOg.  The  silver  salt,  CooHjeAgNOs,  is  a  white,  amorphous 
mass.  The  methylic  salt,  CmHi6(CH3)NOs,  prepared  by  the  action  of 
methyl  iodide  on  the  silver  salt,  crystallises  from  acetic  acid  in  glit- 
tering plates  which  melt  at  178 — 179°.  As  it  was  thought  possible 
1  hat  the  methyl-group  might  be  attached  to  nitrogen,  the  action  of 
hydrogen  iodide  on  this  methyl  salt  was  investigated,  and  it  was 
found  that  three  methoxy- groups  were  present,  two  belonging  to  the 
berberine  molecule.  The  substance  is  therefore  a  true  methylic 
salt. 

The  most  important  reaction  of  /3-berberilic  acid  is  the  change 
which  this  substance  undergoes  on  hydrolysis.  When  boiled  with 
dilute  sulphuric  acid  (5  per  cent.),  it  dissolves  completely,  being  con- 
verted quantitatively  into  hemipinic  acid  and  a  new  base :  C20H19NO9 
+  HoO  =  CioHioOe  +  CioHiiNOj,  small  quantities  of  berberilic  anhy- 
dride being  always  regenerated  during  the  decomposition. 

After  extracting  the  hemipinic  acid  by  ether,  the  sulphuric  acid 
liquors  are  evaporated  to  a  small  bulk,  and  then  allowed  to  stand 
48  hours,  when  the  sulphate  of  the  base  separates  in  large,  slightly 
brownish  coloured  tablets.  These  are  collected,  dissolved  in  water, 
treated  by  the  calculated  quantity  of  baryta- water,  and  the  solution 
gently  evaporated.  The  concentrated  solution  deposits  the  base  in 
large,  flat,  monoclinic  plates  which  melt  at  180 — 182°,  and  contain 
1  mol.  of  water.  The  platinochloride,  (C,oHuNOiHCl).,PtCl4,  crystal- 
lises from  water  in  dark-yellow  needles  which  melt  at  about  220°. 
Nitrous  acid  converts  the  base  into  a  substance  of  the  formula 
CioHg04,  which  will  be  described  later  on. 

When  heated  to  180°,  or  digested  with  strong  potash  solution,  or 
even  simply  boiled  with  water  for  some  time,  the  base  loses  the 
elements  of  a  molecule  of  water,  and  is  converted  into  another  base, 

CjoHgNOs. 

This  important  substance  crystallises  from  water  in  magnificent 
colourless,  glittering  plates  which  melt  at  182°.  It  is  feebly  basic, 
its  salts  being  only  stable  in  the  presence  of  large  quantities  of  acid. 
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It  is  a  very  stable  substance,  and  when  boiled  with  dilute  nitric  acid 
is  principally  converted  into  a  nitro- derivative,  CioH8(N02)N03,  which 
crystallises  from  water  in  yellow  plates,  m.  p.  175 — 180°.  If  the 
base  be  dissolved  in  a  large  quantity  of  dilute  chlorhydric  acid 
(IHCl  to  2H30),  well  cooled,  and  the  calculated  quantity  of  sodium 
nitrite  (1  mol.  prop.)  added,  an  immediate  precipitate  of  a  yellow 
nitroso-compound,  Ci0H8(NO)NO3,  is  produced.  This  crystallises  from 
alcohol  in  glittering,  yellow  needles  which  melt  at  195 — 196°  with  de- 
composition. When  boiled  with  dilute  caustic  soda,  this  nitroso-com- 
pound rapidly  dissolves  with  evolution  of  nitrogen,  CioH8(NO)N03  + 
H,0  =  CoHioOa  +  N^. 

The  new  substance  melts  at  146°,  and  is  readily  soluble  in  hot 
water  and  most  of  the  usual  solvents.  It  is  an  acid,  the  salts  of 
which  are  fairly  charactei'istic.  The  silver  salt,  CioHgAgOg,  is  crystal- 
line, and  soluble  in  hot  water.  When  heated  to  150°,  or  boiled  with 
water,  this  substance  readily  loses  1  mol.  of  water,  and  is  converted 
into  its  anhydride,  doHgOi. 

This  substaittce  crystallises  from  water  in  large,  flat  plates  which 
melt  at  12(3°  and  distils  almost  without  decomposition.  It  is  recon- 
verted by  dissolution  in  alkalis  into  the  acid  C10H10O5.  Nitric  acid 
produces  a  light-yellow  mononitro-compound,  CioH7(N02)04,  which 
melts  at  197°.  A  number  of  experiments  were  tried  with  the  object 
of  oxidising  the  molecule  to  some  well-known  acid,  but  without 
success,  the  substance  being  either  unacted  on  or  else  completely  de- 
stroyed by  the  oxidising  agents  employed.  Gently  fused  with  potash, 
the  substance  yields  a  mixture  of  pyrocatechol  and  protocatechuic 
acid. 

When  heated  with  hydriodic  acid  in  Zeisel's  apparatus,  no  trace  of 
methyl  iodide  was  evolved,  a  proof  that  the  molecule  contains  no 
methoxyl-groups ;  chlorhydric  acid  (IHCl  to  4H2O)  at  170 — 175°  de- 
composes the  substance,  how^ever,  and  apparently  quantitatively,  with 
deposition  of  carbon  and  formation  of  a  new  compound,  CgHgOi  •= 
CioHeOi  —  C. 

This  compound  crystallises  from  water,  in  which  it  is  very  soluble, 
in  warty  masses  which  melt  at  about  220 — 225°.  Its  aqueous  solu- 
tion shows  with  ferric  chloride  the  most  intense  pyrocatechol  reac- 
tion ;  it  gives  a  white  precipitate  with  acetate  of  lead,  and  reduces 
both  Fehling's  solution  and  amraoniacal  nitrate  of  silver. 

The  result  shows  that  all  these  derivatives  contain  the  piperonyl- 

group,  CHo-cii^^^CsHi,  the  constitution  and  proposed  nomenclature 
of  these  substances  being  apparent  from  the  following  table: — 
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CoHiiNOj  =   CHo<Q>C6H..<^jj   „^  .j^Tj  =  (I'-Amidoetliylpiper- 

*  *         '        ouylcarboxjlic  acid. 

C10H9NO3    =   CH,<^>C6H2<^^~T^       =  w-Amidoethylpiper- 
O  CHo — CHo  onylcarboxylic    an- 

hydride. 

C10H10O5      =  CHo<Q>C6H2<^jg-.j^jj.Qj^  _  w-Hydroxyethyl- 

*  '  piperonylcarboxylic 

acid. 

CioHb04       =  CH,<^>  C6Ho<^^~?  =  ,«-HydroxyetIiyl- 

0  CH2*CH2  piperonylcarboxylic 

anhydride. 

CgH^O,        =  ^^>C6H2<^^~?  =  c'-Hydroxyethyl- 

HO  CHo'CHa  pyrocatecholcarb- 

oxylic  anhydride. 

Freund  and  "Will  (Berichte,  20,  2400),  in  their  researches  on 
hydrastine,  describe  a  substance,  oxyhydrastinine,  obtained  by  the 
action  of  caustic  potash   on   hydrastinine,  which  they  subsequently 

prove  to  have  the  constitution  CH,.<^    ^>C6H2<^p;|y,        l^ 

O  C  xi2  \j  U  2 

If  the  formulse  assigned  to  the  compounds  above  be  correct,  this 
oxyhydrastinine  must  be  a  methyl-derivative  of  the  compound 
C10H9NO3,  and  in  order  to  confirm  these  formulae  every  effort  was 
made  to  convert  the  substance  C10H9NO3  into  oxybydi'astinine. 

The  experiments  first  made  in  this  direction  are  the  following* : — 

1.  CiuHgNOs  and  CinHnN04  were  treated  with  methyl  iodide  under 
various  conditions,  with  and  without  the  addition  of  alkali. 

2.  CioHsOf  was  heated  with  methylamine  and  with  methylamine 
acetate  in  a  sealed  tube. 

3.  CinHioOo  was  converted  into  the  methylamine  salt,  and  this  was 
distilled. 

But  all  these  experiments  failed  to  produce  the  change  desired.  The 
transformation  was,  however,  ultimately  accomplished  in  the  follow- 
ing way : — The  compound  CioHs04  i»  converted  by  phosphorus  penta- 
chloride  into  the  chloride  Ci„Hy04Cl,  which  crystallises  from  chloro- 
form in  glittering  needles  melting  at  159°.  This  substance  is 
remarkable  for  the  ease  with  which  it  loses  hydrogen  chloride,  and  is 
reconverted  into  CioHgO^.  This  change  takes  place  on  heating  to 
150°,  or  on  heating  with  alkalis,  or  reducing  with  zinc-dust  and 
acetic  acid,  and  also  on  heating  with  methylamine  in  alcoholic  solu- 
tion in  a  sealed  tube. 

In  oi'der  to  prevent  this,  the  carboxyl-group  was  protected  by 
converting  the  chloride  into  its    methylic   salt.     For  this  purpose. 
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CinHsOi  was  treated  in  chloroform  solution  with  an  excess  of  penta- 
cbloride  of  phosphorous,  the  chloroform  distilled  off,  and  the  residue 
poured  into  methyl  alcohol.  The  methjlic  salt  was  thus  obtained  as 
a  white  powder,  which  crystallised  from  dilute  methyl  alcohol  in 
beautiful  woolly  tufts  of  needles  melting  at  83°. 

When  this  was  heated  with  methylamine  in  alcoholic  solution  at  130° 
for  six  hours  and  the  product  was  boiled  with  alcoholic  potash,  oxy- 
hydrastirdoe  was  almost  quantitatively  obtained,  thus  : — 

CH2<^q^C6H2<]]qtt  .QTT  pi      "1"     NH2CH3     = 

HCl     +       CH2<Q>C6H2<(.g   .(.jjJ^Tjjj^jj^     = 

CH.<0>C.H.<^0;?^S'  +  CH3OH. 

The  substance  obtained  in  this  way  melted  at  98°,  and  showed  all 
the  properties  of  oxyhydrastinine. 

2.  Berberal,  CooHh^^Ot  ;  m.  p.  150°. — When  in  a  finely-divided 
state  and  very  pure,  berberal  is  moderately  readily  hydi'olysed  by 
boiling  dilute  sulphuric  acid  (containing  20  per  cent.  H..S04),  a 
clear,  slightly  brownish-coloured  solution  resulting.  Ether  extracts 
from  this  solution  a  colourless  crystalline  mass  which,  when  treated 
with  dilute  sodium  carbonate,  is  separated  into  the  base  C10H9NO3, 
described  above,  and  a  new  acid.  This  latter  substance  crystallises 
from  water  in  beautiful  long,  satiny  needles  which  melt  at  121°,  and 
on  analysis  give  numbers  agreeing  with  the  formula  doHioOg.  The 
analysis  of  the  silver  salt,  CloHgAgOs,  showed  the  acid  to  be  mono- 
basic. When  treated  with  hydrogen  iodide  in  Zeisel's  apparatus, 
results  were  obtained  which  proved  that  the  acid  contained  two 
methoxyl-groups.  Fusion  with  potash  converts  the  acid  into  proto- 
catechuic  acid ;  but  if  caustic  potash  solution  (sp.  gr.  14)  be  em- 
ployed and  the  acid  simply  digested  with  this  on  a  reflux  apparatus, 
an  almost  quantitative  yield  of  veratric  acid,  (CH30)2C6H3COOH 
(m.  p.  177 — 178°),  is  obtained. 

When  subjected  to  the  action  of  hydroxylamine  in  alkaline  solu- 
tion at  ordinary  temperatures,  a  hydroxime,  CioHnNOj,  is  produced. 
This  crystallises  in  fine  needles  which,  when  heated,  melt  at  124°, 
but  at  once  become  solid  again,  and  then  do  not  again  melt  till  the 
temperature  is  raised  to  213°.  In  order  to  investigate  this  decom- 
position, the  pure  hydroxime  was  heated  to  180°  for  15  minutes  and 
the  residue  recrystallised  from  alcohol.  Beautiful  needles  were  thus 
obtained  which  melted  at  224 — 226°,  and  were  readily  identified  as 
hemipinimide. 

The  acid  CioHu.Os  is   readily   reduced  by  sodium  amalgam,   being 
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coTiA'erted  into  an  acid  which,  when   preciiiitatcd  fi'om   its   alkaline 
solution  by  the  addition  of  an  acid,  at  once  loses  water  with  formation 

of  pseudomekonin,  r;^''Q^C6H2<^QQ'>0. 

This  substance  crystallised  from  water  in  long  needles  melting  at 
122 — 123°,  and  possessed  all  the  properties  ascribed  to  pseudome- 
konin  by  Solomon  (Ber.,  20,  884).  These  experiments  prove  con- 
clusively that  the  acid  C10H10O5  has  the  constitution  represented  by 

the  formula 

CH:,0 

CHsO.^'^lCOH 
I      JcOOH 

and  it  thus  bears  a  very  close  relationship  to  opianic  acid, 

CH3O 
CH,0;^^COOH 

,COH 

which  is  brought  out  in  a  most  interesting  way  by  a  parallel  study 
of  the  reactions  of  the  two  substances  ;  thus,  for  instance,  on  reduc- 
tion both  yield  mekonins,  and  with  hydroxylamine  both  yield 
hydroximes,  which,  when  gently  warmed,  are  converted  into  hemipin- 
imide.  The  acid  C10H10O5  may  therefore  be  called  pseudopianic  acid. 
These  experiments  throw  considerable  light  on  the  constitution  o 
berberal.     This  substance  on  hydi-olysis  yields  pseudopianic  acid  and 

0  CO  — NH 

the  base   CH2<„>C6Ho<  I        ;  its   constitution    is    tnerefore 

U  Lixlo — C'-ti.j 

probably  represented  by  the  formula 

CH,-0.  p  ^     CO-C(OH)—  ^0.  ^„ 

Berherilic  anhydride,  CnyHnNOg,  yields  on  hydrolysis  hemipinic  acid 
and  the  base 

it  has,  therefore,  possibly  the  following  constitution  : — 

CHsO^p    TT    /CO-O-CO V.     p    TT    ^^^^^PTJ 

These  experiments  also  show  : — 

1.  The  nature  of  all  the  oxygen-atoms  in  the  molecule  of  berberine, 
CjoHnNOi,  thus  precluding  the  hypothesis  that  berberine  owe.s  irs 
colour  and  tinctorial  power  to  the  presence  of  a  quiuone-group. 
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•     2.  That  berberine  is  an  isoquinoline-derivative. 

3.  That  berberine  is  closely  related  to  hydrastine,  narcotine  and 
papaverine. 

Further  experiments  must  decide  the  question  of  the  exact  con- 
stitution of  berberine  ;  hut  the  author  is  of  the  opinion  that  the 
following  formula  explains  well  all  the  reactions  of  this  alkaloid 
which  have  hitherto  been  investigated. 

8H:S>C.H=<fi5^.~>CA<0>CH,. 

The  discussion  of  this  formula  will  be  attempted  in  the  detailed 
paper. 

59.  "  Studies  on  the  constitution  of  the  tri-derivatives  of  naphtha- 
lene. No.  4.  The  constitution  of  a-naphthylaminedisulphonic  acid 
Dahl  No.  II.  Naphthalene-1  :  2'-disulphonic  acid."  By  Henry  E. 
Armstrong  and  W.  P.  Wynne. 

When  n;iphthionic  acid  is  sulphonated  with  So  per  cent,  anhydro- 
sulphuric  acid  at  a  temperature  not  exceeding  30°  according  to  Dahl 
and  Co.'s  Gei-man  patent  No.  41957,  1886,  two  disulphonic  acids 
are  produced,  which  are  respectively  known  as  a-naphthylaminedi- 
sulphonic acid  No.  II  and  No.  Ill,  the  latter  constituting  the  chief 
product.  The  constitution  of  acid  No.  Ill  has  been  given  in  a 
previous  communication  (these  Proceedings,  1890,  16).  With  the 
object  of  comparing  the  disulphonic  acids  obtained  by  the  sulphona- 
tion  of  a-naphthylamine  with  those  known  to  be  produced  by  the 
sulphonation  of  a-naphthol,  the  authors  hav^e  undertaken  the  investi- 
gation of  acids  Nos.  I  and  II  of  Dahl  and  Co.'s  patent,  and  are  now 
in  a  position  to  communicate  the  results  obtained  by  the  examination 
of  acid  No.  II,  for  a  liberal  supply  of  which  they  are  indebted  to 
Messrs.  Dahl  atid  Co. 

The  product  received  was  in  the  form  of  potassium  salt,  and  appeared 
to  be  uniform  ;  but  on  investigation  it  was  found  to  contain  a  note- 
worthy quantity,  perhaps  20  per  cent.,  of  an  a-naphthylaminetri- 
sulphonic  acid,  the  formation  of  which,  under  the  conditions  above 
named,  is  specially  interesting  as  thi'owing  further  light  on  the 
process  involved  in  the  production  of  isomeric  disulphonic  acids. 
When  reduced  by  the  hydrazine  method,  this  a-uaphthylaminetiisul- 
phonic  acid  yields  a  napTithalenetrisulphonic  acid  characterised  by 
forming  a  chloride,  C]oH6(S02Cl)3,  which  crystallises  from  a  mix- 
ture of  benzene  and  petroleum  spirit  in  small  prisms  melting  at 
about  191°  ;  whilst  by  the  Sandmeyer  method  it  is  converted  into  a 
clilororapltt lialeiutri.<:tiljjhuiiic  acid  character. aed  by  forming  a  chloride. 
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Ci„HiCl(SO,.CI);,,  which   crystallises  from  benzene  in  minute  prisms 
from  a  mixture  of  benzene  and  petroleum  s])irit  in  small  crystalline 
aggregates,  and  from  acetic  acid  in  small  scales  melting  at  215°. 

a-Naphthylaminedisulphonic  acid  No.  II,  on  conversion  into  naph- 
thalenedisulphonic  acid  by  v.  Baeyer's  hydrazine  method,  yields  a 
new  acid,  the  salts  of  which  will  be  described  in  a  subsequent  com- 
munication. The  chloride  of  this  acid,  Cii,Hg(S0..C1)2,  crystallises 
from  benzene,  in  which  it  is  readily  soluble,  in  prismatic  forms  ;  from 
a  mixture  of  benzene  and  petroleum  spii-it  in  tufts  of  opaque  irregular 
needles  ;  and  from  acetic  acid  in  beautiful  glistening  plates  ;  it  melts 
at  122"5°,  and  on  distillation  with  PCI5  yields  a  dichloronaphthalene 
melting  at  63 — 635°,  convertible  by  sulphonation,  &c.,  into  a  sulpho- 
chloride,  crystallising  in  needles,  which  become  opaque  and  melt  at 
117°.  The  acid  is  consequently  the  1  :  2'-disulphonic  acid,  and  is  the 
sixtli  known  naplithalenedisulphonicacid.  By  the  Sandmeyer  method, 
acid  No.  II  can  be  converted  into  a  chlorodisulphonic  acid  the 
chloride  of  which  crystallises  from  a  mixture  of  petroleum  spirit  and 
binzene  in  minute  needles,  and  from  acetic  acid  in  small  prisms  ;  it 
melts  at  126—127°,  and,  on  distillation  Avith  PCI5,  yields  1:4:  3'-tri- 
chloronaphthalene,  characterised,  among  other  properties,  by  melting 
both  at  56°  and  66^  under  the  conditions  already  described  (loc.  cit.). 
Superposing  these  results,  it  follows  that  x-naphthylaminedisulphonic 
acid  Dahl  No.  II  is,  as  its  mode  of  formation  would  seem  to  indicate, 
a  salphonated  naphthionic  acid,  and  that  it  has  the  constitution  : — 

S 
Dalil  add  No.  II. 

The  authors  reserve  the  investigation  of  the  properties  of  the 
1  :  2'-naphthalenedisulphonic  acid  and  its  derivatives. 

60.  "  Studies  on  the  constitution  of  the  tt-i-derivatives  of  naphtha- 
lene. No.  5.  The  constitution  of  the  Schiillkopf  a-naphthylamine- 
disulphonic  acid."     By  Henry  E.  Armstrong  and  W.  P.  Wynne. 

The  formation  of  the  Schollkopf  a-naphthylaminedisulphonic  acid 
(German  patent  40571)  by  the  nitration  and  subsequent  reduction  of 
the  authors'  naphthalene-1  :  4'-disul phonic  acid  (Bemthsen,  Ber., 
1889  3327)  renders  it  evident  that  the  generally  accepted  view  of  the 
constitution  of  this  acid  is  a  correct  one.  Having  been  favoured  by 
the  Actiengesellschaft  fiir  Anilinfabrikation  with  a  supply  of  the 
material  prepared  by  the  method  given  in  the  Schollkopf  patent,  the 
authors  took  occasion   to    submit   this   to  examination.       They  find 
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that  it  is  converted  by  tlie  Lydrazine  mettod  into  napMhalene-l  :  4'- 
disulphonic  acid,  -oliicli  \vas  characterised  by  conversion  into  the 
chloride  crystallising  from  benzene  in  prisms  melting  at  182°,  and 
into  1  :  4'-dichloronaphthalene  melting  at  107°.  On  treatment  by 
the  Sandmeyer  process  it  gave  a  chlorcdisnlphonic  acid,  the  chloride 
of  which  crystallised  from  acetic  acid  in  very  small,  prismatic  needles 
which  became  opaque  on  drying,  and  from  a  mixture  of  petroleum 
spirit  and  benzene  in  sparingly  soluble  glistening  flat  plates  ;  it  melted 
at  135°,  and,  on  distillation  with  PCI5,  was  converted  into  t-  or 
1:4:  I'-trichloronaphthalene  melting  at  131°.  These  results  place 
it  beyond  question  that  the  constitution  of  the  SchoUkopf  acid  is 
expressed  by  the  formula 

S      NH, 


S 


61.  "  Studies  on  the  constitution  of  the  tri- derivatives  of  naphtha- 
lene. No.  6.  The  constitution  of  Cassella's  /:i-naphthylamiue-f-di- 
snlphonic  acid."     By  Henry  E.  Armstrong  and  W.  P.  Wynne. 

Messrs.  Cassella  and  Co.  having  been  good  enough  to  furnish  the 
authors  with  a  supply  of  their  /3-naphthylamine-^-disul phonic  acid, 
prepared  from  the  /i-naphtholdisulphonic  acid  of  their  German  patent 
No.  44079,  it  has  been  possible  to  determine  its  constitution  by  the 
hydrazine  and  Saudmeyer  methods  already  described.  On  treatment 
by  the  hydrazine  method,  the  amido-acid  yields,  in  the  first  instance, 
a  peculiar  ropy,  gelatinous  hydrazine,  which  can  only  be  freed  from 
tin  salts  with  considerable  difficulty.  The  disulphonic  acid  obtained 
from  this  hydrazine  yields  a  chloride  crystallising  from  benzene, 
in  which  it  is  sparingly  soluble,  in  small,  flat,  spear-like  needles  ; 
this  chloride  melts  at  225°,  and  on  distillation  with  PCI3  yields 
2  :  3'-dichloronaphthalene  melting  at  135° :  it  is,  therefore,  naphtha- 
lene-2  :  3'-disulphonic  acid — the  /3-disulphonic  acid  of  Ebert  and 
Merz,  By  the  Sandmeyer  method,  the  amido-acid  is  converted  into  a 
chlorodisulphonic  acid,  the  chloride  of  which  crystallises  from  ben- 
zene, in  which  it  is  very  soluble,  in  small,  characteristic  radiate 
groups  of  very  slender  needles,  and  from  a  mixture  of  petroleum 
spirit  and  benzene  in  small,  opaque  aggregates  melting  at  176°  ;  on 
distillation  with  PCI5  it  yields  2:3:  2'-trichloronaphthalene  melting 
at  90°.  Combining  these  re.sults,  it  follows  that  Cassella's  /3-naph- 
thylamine-^-disulphonic  acid  and  the  /3-naphtholdisulphonic  acid  of  the 
German  patent  No.  44097,  from  which  it  is  derived,  have  the  formula 


12H 


y\/ 


s 


and   h  >th  arc,  therefore,  ti'i-/3-acids  isomei-ic  witli   the  corresponding 
K-acids  (these  Proceedings,  1890,  12). 


62.  "  Studies  on  the  constitution  of  the  tri-derivatives  of  naphtha- 
lene. No.  7.  The  disulphonic  acids  obtained  by  sulphonating  the 
isomeric  heteronucleal  /3-naphthylaminesulplionic  acids."  (First 
notice.)      By  Henry  E.  Armstrong  and  W.  P.  Wynne. 

Accoi"ding  to  Gans  and  Go's  German  patent,  No.  35019,  1884, 
/3-naphthylaniine  is  converted  into  the  am;do-G-disulphonic  acid  by 
heating  its  sulphate  with  thrice  its  weight  of  20 — 30  per  cent,  an- 
hydrosulphuric  acid  at  110 — 140°  until  soluble  in  water;  and  the  .«ame 
product  is  said  to  result  when  "/3-uaphthylaminesulphonic  acid"  is 
similarly  treated.  But  inasmuch  as  four  monosulphonic  acids  are 
obtainable  from  /3-naphthylamine,  to  determine  the  law  of  sulphorui- 
tion,  it  was  obviously  necessary  to  examine  the  behaviour  of  each  of 
these  and  to  avoid  the  occurrence  of  secondary  changes  as  far  as 
possible ;  experiments  with  this  object  in  view  were  commenced 
several  years  ago  :  meanwhile  an  account  of  the  behaviour  of  the 
Bronner  acid  under  conditions  similar  to  those  specified  by  Gans  and 
Co.,  have  been  published  by  Forsling  (Berichte,  1688,  3496). 

(1.)  2  :  V - ^-Naplithylamine-x-sulphonic  Acid  (Badische  acid)  : — 
When  the  Badische  acid  is  stirred  into  four  times  its  weight  of 
20  per  cent,  anhydrosulphuric  acid  at  a  temjjerature  not  exceeding  20"^, 
and  the  mixture  is  allowed  to  stand,  snlphonation  proceeds  slowly 
and  is  not  entirely  complete  even  at  the  end  of  three  months.  The 
product  is  found  to  consist  almost  entirely  of  an  acid  recognised  as 
amido-G-disulphonic  acid,  inasmuch  as  it  gave  by  the  hydrazine  and 
Sandmeyer  methods  all  the  products  already  described  as  charac- 
teristic of  this  acid  (these  Proc,  1890,  12).  The  naphthalenedisnl- 
phochloride  prepared  from  it  melted  at  137°,  and  on  distillation  with 
PCI5  gave  1  :  3-dichloronapbthalene  melting  at  61"5°  ;  the  chloro- 
naphthalenedisnlphochloride  from  it  melted  at  169°,  and  on  distilla- 
tion with  PCI5  gave  1  :  3  :  2'-trichloronaphthalene  melting  at  113°. 
The  subsidiary  product  formed  on  sulphonating  the  Badische  acid  has 
not  yet  been  prepared  in  sufiicient  quantity  to  admit  of  its  examina- 
tion. 

(2.)  2  : 4:  -P-NapTitJiylamine-a.-sulphonic  Acid  (Da7d  acid). — When 
stirred  into  four  times  its  weight  of  20  per  cent,  anhydrosulphuric 
acid  at  a   temperature  not  exceeding  20°,  the  Dahl  acid  gradually 
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undergoes  farther  sulphonation,  the  process  being  usually  com- 
])leted  in  from  116 — 120  hours.  The  product  is  found  to  consist  of 
two  isomeric  acids,  which  are  readily  sepai*ated  by  crystallising  out 
tlie  minor  product  as  normal  potassium  salt,  and  subsequently  puri- 
fying the  chief  product  by  repeated  crystallisation  of  its  acid  potas- 
sium salt. 

Chief  Froduct. — The  acid  potassium  salt  of  the  chief  product 
crystallises  in  thistle-down  like  aggregates,  and  is  very  soluble  in 
water;  on  reduction  by  the  hydrazine  method  it  gave  naphthalene- 
1  :  3-disulphonic  acid  which  was  characterised  by  means  of  the 
chloride  melting  at  137° ;  on  distillation  with  PCI5,  this  gave 
1  :  3-dichloronaphthalene  melting  at  61'5°  {loc.  cit.).  On  treatment 
by  the  Sandmeyer  process,  it  was  converted  into  a  chlorodisulphonic 
acid,  the  chloride  of  which  is  very  soluble  in  benzene,  and  crystallised 
from  a  mixture  of  benzene  and  petroleum  spirit  in  radiate  groups  of 
small  prisms,  from  acetic  acid  in  elongated  prismatic  needles  show- 
ing good  end-faces  ;  this  chloride  melted  at  156°,  and  on  distillation 
with  PCI5  gave  2:2':  4'-trichIoronaphthalene  crystallising  in  radiate 
groups  of  very  slender,  characteristic  needles  melting  at  80°.  It 
follows,  therefore,  that  the  chief  product  obtained  by  the  further  sul- 
phonation of  the  Dahl  acid  under  the  conditions  named  has  the  con- 
stitution 


Minor  Product. — The  normal  potassium  salt  of  this  acid  was  ob- 
tained in  well-formed  rectangular  tablets.  The  quantity  prepared 
has  not  sufficed  for  its  complete  investigation  by  both  methods,  and 
it  has  therefore  been  examined  by  the  Sandmeyer  method  alone.  The 
corresponding  chlorodisulphonic  acid  yields  a  cMoride  which  crystal- 
lises fi'om  benzene,  in  which  it  is  sparingly  soluble  in  the  cold,  either 
in  prismatic  needles  or  well-formed  prisms,  froia  a  mixture  of  benzene 
and  petroleum  spirit  in  flat  needles  and  from  acetic  acid  in  long, 
prismatic,  flat  needles;  it  melts  at  158^,  and  on  distillation  with  PCI5 
is  converted  into  1:2: 4'-trichloronaphthalene,  crystallising  from 
alcohol  in  long,  slender,  flat  needles  melting  at  78 — 78"o°  (these  Proc, 
1889,  49).  It  follows,  therefore,  that  this  amido-acid  has  the  con- 
stitution 

S 
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(3.)  2  :  S'-f^-Naphthylamine-fi-snlphonic  Acid  (Bronnrr  acAd). — When 
stirred  into  four  times  its  weight  of  20  per  cent,  anhydrosulphuric 
acid  at  a  temperature  not  exceeding  20°,  tlie  Bronner  acid  is  readily 
further  sulphonated,  the  process  being  completed  in  from  16 — 20 
hours.  The  product  is  found  to  consist  of  two  isomeric  acids  ;  the 
minor  product,  perhaps  20  per  cent.,  has  been  identified  as  Gr-amido- 
disulphonic  acid  by  the  hydrazine  and  Sandmeyer  methods  (v.  supra). 

Chief  Product. — The  acid  potassium  salt  of  this  acid  crystallises  in 
opaque,  white  radiate  aggi'egates  of  short  needles,  difficultly  soluble 
in  water ;  but  the  crj'stalline  form  and  solubility  are  much  influenced 
by  the  presence  of  small  quantities  of  amido-G-acid,  and  there  is  every 
reason  to  regard  it  as  identical  with  the  acid  obtained  by  Forsling 
(Ber.,  1888,  3496)  by  heating  Bronner  acid  with  3  to  4  parts  of 
"  fuming  sulphuric  acid "  (percentage  of  added  SO3  not  stated)  at 
110°  uutil  the  product  was  soluble  in  water.  When  reduced  by  the 
hydrazine  process,  the  amido-acid  constituting  the  chief  product  gave 
naphthalene-1  :  3'-disulphonic  acid,  which  was  characterised  by  means 
of  its  sulphochloride  melting  at  127°,  and  the  derived  1 : 3'-dichloro- 
naphthalene  melting  at  48"5°.  On  treatment  by  the  Sandmeyer  pro- 
cess, it  was  converted  into  a  chlorodisulphonic  acid,  the  chloride  of 
which  crystallised  from  benzene,  in  which  it  was  readily  soluble,  in 
well- formed  prisms,  from  a  mixture  of  benzene  and  light  petroleum  in 
small  prisms  showing  good  faces,  and  from  acetic  acid  in  prismatic 
needles;  it  melted  at  124'5 — 125^,  and  on  distillation  with  PCI5  gave 
1  :  2 :  3'-trichloronaphthalene  crystallising  from  alcohol  in  tufts  of 
short,  very  slender  needles  melting  at  92""  (these  Proc,  1889,  52). 
Combining  these  results,  the  amido-acid  constituting  the  chief  pro- 
duct, and  presumably  Forsling's  acid,  has  the  constitution ; — 


By  operating  at  higher  temperatures  the  yield  of  this  acid  is  di- 
minished, and  that  of  the  amido-Gr-acid  increased. 

(4.)  2  :  2'-fi-Naphthylamine-^-sidpho7iic  Acid  (Bayer  and  Duisberg's 
delta-acid). — When  stirred  into  four  times  its  weight  of  20  per  cent, 
anhydrosulphuric  acid  at  a  temperature  not  exceeding  25°,  delta-acid 
yields  a  complex  product,  which  has  not  yet  been  satisfactorily 
separated  into  its  constituents.  Although  the  acid  was  very  carefully 
purified  and,  it  is  believed,  was  freed  from  Bronner  acid,  one  of  the 
disulphonic  acids  obtained  from  it  and  forming  a  considerable  pro- 
portion of  the  product,  had  the  constitution  and  properties  of  the 
y3-naphthylamine-l  :  3'-disulphcuic  acid  pi'tpared  from  pure  Bronner 
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acid.  Two  other  products  vrere  obtained  and  are  at  present  under 
investigation  ;  one  of  these  is  converted  by  the  Sandmejer  process 
intoa  chlorodisulphouic  acid  which  seems  to  be  identical  with  that 
derived  from  the  sulphonated  Dahl  acid  of  the  constitution 

s 

The  investigation  of  the  changes  which  occur  in  tbe  conversion  of 
these  various  acids  into  aniido-R-acid  on  the  one  hand  and  the 
Cassella  /3-naphthjlamine-^-disulphonic  acid  on  the  other  are  at 
present  under  investigation,  and  the  authors  hope  to  be  in  a  position 
shortly  to  communicate  in  a  final  form  results  indicating  the  influence 
exercised  by  NH2,  as  compared  with  CI  and  OH  in  a  /3-position  on 
the  formation  of  disulphonic  acids. 

63.  "  Studies  on  the  constitution  of  the  tri- derivatives  of  naptha- 
lene.  No.  8,  /3-Chloronaphthalenedisulphonic  acids."  (Fiiat 
notice.)     By  Henry  E.  Armstrong  and  W.  P.  Wynne. 

As  already  indicated  in  a  previous  communication,  the  study  of 
the  disulphonic  acids  obtained  by  sulphonating  chloronaphthalene- 
sulphonic  acids  of  known  constitution  is  being  carried  on  2^(i'^'i  pussit 
with  that  of  the  acids  derived  from  the  various  naphthylaminesul- 
phonic  acids  (these  Proc,  ISUO,  18).  A  brief  account  of  the  results 
obtained  with  the  four  heteronucleal  /^-chloronaphthalenesulphonic 
acids  under  like  conditions  is  now  given,  details  with  reference  to  the 
composition  of  the  salts,  &c.,  being  reserved  lor  a  full  communication. 
Snlphonation  was  effected  by  adding  the  theoretical  quantity  of 
sulphuric  anhydride,  employed  in  the  form  of  20  per  cent,  anhydro- 
sulphuric  acid,  to  the  dry  potassium  yS-chloronaphthalenesulphonate 
and  heating  the  warm  mixture  at  100°  for  an  hour,  the  potassium 
sulphate  formed  being  removed  by  treatment  with  alcohol  and  the 
excess  of  sulphuric  acid  by  means  of  barium  carbonate. 

(1.)  2  :  l'-(3-C]iloronaphthalene-x-sulp/i07iic  Acid. — This  acid,  under 
the  conditions  named,  gives  a  uniform  chloronaphthalenedisulphonic 
acid,  the  chloride,  CioH5Cl(SOoCl)2,  of  which  crystallises  from  benzene, 
in  which  it  is  comparatively  sparingly  soluble,  in  beautiful  radiate 
groups  of  long,  slender,  lustrous  needles;  it  melts  at  17U°,  and  on 
I  distillation  with  PCI5  gives  1:3:  2'-trichloronaphthalene  melting  at 
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CI 
113°.     The  constitution  of  the  acid  is  therefore     |       I       I      >  and  cor- 
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responds  with  the   G-amido-acid  obtainable  from   the  2  :  l'-/3-naph- 
thyhimine-a-sulphonic  acid. 

(2.)  2  :  As'-^-Chloronaphthalene-a-sulphonic  Acid. — This  acid  gives 
what  seems  to  be  a  uniform  product.  The  potassium  salt  of  the 
chlorodisulphonic  acid  is  particularly  well  characterised,  since  it 
crystallises  in  prismatic  forms,  whereas  the  corresponding  salts  of 
the  isomeric  acids  crystallise  in  slender  needles.  The  chloride, 
CioH5Cl(S02Cl)2,  is  apparently  dimorphous  and  crystallises  from 
benzene  for  the  most  part  in  very  lustrous  scales,  but  occasionally  in 
prismatic  forms,  both  of  which  melt  at  156 — 156"5°,  and  on  distilla- 
tion with  PCI5  give  the  same  trichloronaphthalene  melting  at  79°. 
This  trichloronaphthalene  has  not  yet  been  compared  by  sulphonation, 
&c.,  with  the  1:2:4'-  and  the  1:3:  3'-trichloronaphthalenes,  with 
one  of  which  it  must  be  identical,  owing  to  the  in.sufficient  supply  of 
material ;  most  probably  it  has  the  constitution  1:8:  3'-  and  cor- 
responds with  that  derived  from  the  amido-acid  constituting  the  chief 
product  of  the  further  sulphonation  of  the  2  :  4'-/i-naphthylamine- 
a-sul phonic  acid. 

(3.)  2  :  Z'-^-Cliloronaphfhalene-^-sulphnnic  acid. — Under  the  con- 
ditions named,  this  acid  gives  two  chlorodisulphonic  acids  Avhich  are 
best  separated  by  the  fractional  crystallisation  of  the  potassium  salts. 
The  less  soluble  potassium  salt  constituting  the  minor  product  yields 
a  chloride  CioH5Cl(S02Cl)2,  which  crystallises  from  benzene  in  aggre- 
gates of  what  at  first  sight  seemed  to  be  radiate  prisms,  but  under  a 
lens  were  found  to  be  composed  of  bundles  of  very  slender  needles 
aggregated  in  prismatic  forms,  having  a  silky  lustre  ;  it  melts  at  148°, 
and  on  'distillation  with  PCI5  gives  1:3:  2'-trichloronaphthalene, 
crystallising  Irom  alcohol  in  characteristic  tufts  of  needles  melting  at 
llV. 

The  more  soluble  potassium  salt  constituting  the  major  prodnct 
was  found  to  give  products  identical  with  those  obtained  from  the 
chlorodisulphonic  acid  derived  from  2  :  l'-/3-chIoronaphthalene-a- 
sulphonic  acid  {v.  supra).  The  chloride  crystallises  from  benzene  in 
radiate  groups  of  needles  melting  at  169°,  and  on  distillation  with 
PCI5  yields  1:3:  2'- trichloronaphthalene  melting  at  113°.  The 
constitution  of  the  two  acids  is  represented  by  the  formulae — 
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Minor  product.  Major  product. 

CKSO.Cl).,  m.  p.  =  148°.         Cl(S0oCl)2,  m.  p.  =  169^ 

(4.)  2  :  ±'-ft-ChloronapMhalene-fi-snlphonic  Acid. — This  acid,  under 
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the  above  conditions,  yields  a  nniform  clilorodisulphonic  acid,  the 
chloride  of  which,  CioH5CI(SO.;Cl)2,  crystallises  in  beautiful  radiate 
groups  of  flat,  prismatic  needles  melting  at  174°.  On  distillation 
with  PCI3  the  chloride  is  converted  into  1:3:  3'-trichloronaphthalene, 
crystallising  from  alcohol  in  radiate  groups  of  long,  slender  needles 
melting  at  80'5°.     The  acid  has,  therefore,  the  constitution — 


64.  "The  comparative  influence  exercised  by  the  radicles  CI,  OH 
and  NH2  in  naphthalene-derivatives  on  the  formation  of  disulphonic 
acids."     By  Henry  E.  Armstrong  and  W.  P.  Wynne. 

The  results  obtained  by  the  comparative  study  of  the  influence 
exercised  by  radicles  such,  as  CI,  OH  and  NHo  on  the  formation  of 
disulphonic  acids,  of  which  an  account  has  been  given  in  the  fore- 
going notes  and  in  previous  communications  by  the  authors,  are  such 
as  to  throw  much  light  on  the  laws  which  govern  substitution  in  the 
naphthalene  series  and  are  moreover  highly  suggestive.  The  results 
obtained  in  the  case  of  the  chloro-  and  amirlo-acids  are  collected  in  the 
following  diagram. 

S  S 


NH2(C1) 


One  fact  to  which  attention  may  be  directed,  which  appears  to  be 
most  clearly  established  by  the  investigation  of  a  very  large  number 
of  disulphonic  acids,  is  the  "invincible  objection  "  of  two  sulphonic 
radicles  to  remain  in  either  contiguous  or  para-  or  peri-positions. 
The  expression  "  remain  in  "  is  used  advisedly,  as  the  authors  believe 
that,  inasmuch  as  action  more  often  than  not  takes  place  in  the  first 
instance  in  accordance  with  the  so-called  «-law  to  which  they  have 
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repeatedly  directed  attention,  such  positions  are  sometimes  initially 
assumed  by  two  sulphonic  groups.  It  is  a  question  whether  the 
final  acquisition  of  other  posi+,ions  than  as-positions  is  a  consequence 
of  direct  isomeric  change,  or  of  the  formation  of  higher  sulphonic 
acids  and  their  subsequent  partial  hydrolysis. 

Different  radicles  undoubtedly  exercise  a  very  different  and  most 
important  influence  in  determining  such  secondary  changes.  Thus 
/3-naphthol  on  treatment  with  sulphonating  agents  is  converted  into 
a  sulphate  which  very  readily  undergoes  isomeric  change  into  the 
2  :  3'-sulphouic  acid ;  ^-naphthylamine  sulphate  undei-goes  a  similar 
change,  but  much  less  I'eadily,  being  converted  into  the  2  :  3'-sulphonic 
acid  only  after  long  heating  at  a  high  temperature  :  in  this  latter  case 
the  formation  of  the  sulphamic  acid  probably  precedes  that  of  the 
sulphonic  acid,  and  either  the  sulphamic  acid  is  formed  with  diflBculty 
from  the  sulphate,  or,  when  formed,  does  not  readily  undergo  isomeric 
change. 

a-Naphthylamine  and  a-naphthol  differ  in  a  similar  manner. 

When  excess  of  sulphuric  acid  is  used,  opportunity  is  given  for 
sulphonatiuu  to  pursue  a  different  course  :  the  characteristic  proper- 
ties of  the  phenol  and  amine  are,  in  a  sense,  obliterated  owing  to  the 
formation  of  sulphates,  and  these  sulphates  behave  much  as  do  c(^rre- 
sponding  derivatives  containing  a  neutral  radicle-chlorine,  for  exnmple. 
Then,  if  /^-naphthylic  sulphate  be  sulphonated  by  SO3HCI  with- 
out application  of  heat,  a  disulphonic  acid  is  at  once  obtained  which, 

S 

there   is  reason  to  believe,  has   the  constitution       I       i       i  (.^f- 
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Berichte,  1882,  204) ;  the  formation  of  this  compound  affords  the 
most  signihcaut  indication  of  the  cour.se  of  change :  evidently 
the  /io?no-a-hydrogen  atom  contiguous  to  the  O'SOsH-group  of 
the  sulphate  is  first  displaced  ;  the  resulting  sulpho-sulphate,  how- 
ever, spontaneously  undergoes  isomeric  change.  /3-Naphthylamine 
sulphate,  apparently,  behaves  somewhat  differently,  yielding  the 
2  :  1'-  and  2  :  4'-mouosulphonic  acids  :  in  this  case  the  XHo'HaSOi- 
group  may  be  supposed  to  remain  unchanged ;  but  it  is  not  im- 
probable that  the  homo--t-hydrog-en  atom  contiguous  to  this  group  is 
primarily  displaced  by  SOsH.  which  then  passes  spontaneously  into 
tiie  contiguous  peri-a-position,  giving  rise  to  the  2  :  I'-acid  :  the 
formation  from  the  2  :  3'-  and  2  :  ^'-monosulphonic  acids  of  disulph- 
onic acids  containing  the  SOsH-group  in  the  homo-a-position  con- 
tiguous to  the  NH2  affords  the  strongest  support  to  this  view.  The 
formation  oE  the  2  :  4'-monosulphonic  acid  from  /-i-naphthylamine 
sulphate  is  perhaps  the  outcome  of  an  independent  action. 


135 

In  the  case  of  ^-chloronaplitlialene,  it  is  conceivable  that  the  2  :  1- 
sulphonic  acid  is  the  immediate  product,  and  that  this  spontaneously 
changes  into  the  2  :  I'-acid  which  is  actually  obtained  as  chief  pro- 
duct; the  2  :  3'-acid  which  is  obtained  as  subsidiary  product  may  be 
formed  by  spontaneous  isomeric  change  from  2  :  4'-acid  initially 
produced  on  sulphonation  rather  than  by  the  isomeric  change  of  the 
2  :  I'-acid  at  the  moment  of  formation ;  this  view  being  supported 
by  the  fact  that  /3-iodonaphthalene  afFords  a  small  proportion  of 
2  :  4'-acid  (cf.  these  Proceedings,  1889,  120). 

In  short,  it  is  not  impossible  that  the  /3-mono-derivatives  all 
behave  similarly  on  sulphonation,  acting  in  a  minor  degree  as  naph- 
thalene itself  would,  but  chiefly  as  mono-derivatives ;  and  that  the 
differences  in  the  structure  of  the  ultimate  products  are  due  to  the 
different  manner  in  which  secondary  change  takes  place  under  the 
diverse  influences  of  various  /3-radicles.  The  same  argument  would 
apply  to  a-compounds. 

The  peculiar  differences  manifest  in  the  case  of  monosulphonic 
compounds  are  also  to  be  noted  in  the  case  of  disulphonic  ('"/.  diagram, 
p.  133) — the  product  of  further  sulphonation  is,  as  a  rule,  simpler 
in  the  case  of  the  chloro-acid  than  in  the  case  of  the  amido-acid ;  and 
chansre  proceeds  further  in  the  case  of  the  hydroxy-  than  in  that  of 
the  NHo-compound,  as  is  evidenced  by  the  formation  of  R-  together 
with  G-disulphohydroxy-acid  under  conditions  which  do  not  give  rise 
to  R-amidodisulphonic  acid. 

In  the  case  of  the  2  :  I'-amidosulphonic  acid,  the  homo-a-position 
contiguous  to  the  NFT,  is,  perhaps,  screened  from  attack  ;  and  either 
a  1  :  4-disulphonic  acid  is  first  formed,  or,  under  the  dehydrating 
influence  of  the  sulphuric  acid  present  in  excess,  a  sulpJiamic-sidphonic 
acid  is  gradually  produced,  which  then  undergoes  isomeric  change  : 
it  appears  not  improbable,  from  the  exceptionally  slow  manner  in 
which  sulphonation  takes  place,  that  the  latter  is  the  correct  ex- 
planation. 

The  remaining  three  isomeric  /3-amidosulphonic  acids,  in  all  pro- 
bability, are  at  an  early  stage — for  it  is  possible  that  a  sulphamic  acid 
is  the  first  product  of  sulphonation — if  not  initially  converted  into 
2  :  1-homosulpho-derivatives  ;  but  it  is  a  question  whether  these 
then  undergo  a  simple  isomeric  change,  or  whether  the  final  products 
are  formed  from  them  by  their  conversion  into  higher  sulphonic  acids 
which  then  suffer  hydrolysis.  The  behaviour  of  1  :  2-chloro-/3-naph- 
thylamine  on  sulphonation  (cf.  these  Proceedings,  18«9,  36,  48)  appears 
rather  to  support  this  latter  view,  as  the  passage  of  the  sulpho-group 
through  the  positions  1  — *  2  -^  3  takes  place  with  a  much  greater 
facility  than  is  usual  in  cases  of  non-spontaneous  isomeric  change.  It 
is  true  that  the  conditions  under  which  sulphonation  is  effected  are 
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such  that  no  water  is  present ;  but,  bearing  in  mind  the  tendency 
of  H..SO4  to  combine  with  SO3,  it  is  by  no  means  improbable  that 
H3SO4  itself  may  eifect  the  hydrolysis. 

Lastly,  attention  may  be  called  to  the  occurrence  of  "  homo-salpho- 
nation"  in  the  case  of  the  two  chloro-/i-suIphonic  acids  ;  the  prodacts 
in  question  are,  perhaps,  direct  sulphonation-piX)ducts,  but  it  is  also 
conceivable  that  the  2  :  1-chloro-sulphonic  acid  is  first  formed,  and 
that  this  undergoes  isomeric  change  to  the  2  :  4-acid,  in  consequence 
of  the  guarding  influence  exercised  by  the  hetero-/3-sulphonic  radicle. 

The  results  obtained  in  the  case  of  the  Dahl  No.  II  acid  are  of 
special  interest,  as  one  of  the  sulpho-groups  is  in  the  /3-posirion 
alternative  to  that  occupied  in  the  acid  which  yields  naphthol-yellow 
S  ;  it  is,  hence,  possible  that,  in  the  first  instance,  naphthionic  acid 
yields  a  peri-disulphonic  acid,  and  not  the  SchoUkopf  acid. 

The  solution  of  these  various  problems  will  necessitate  much  further 
study;  but  obviously  their  settlement  is  of  importance  in  relation  to 
the  theory  of  the  formation  of  substitution-derivatives  generally. 

65.  "  Xote  on  the  action  of  potash  on  naphthaleue-I  :  o-disulphonic 
acid."'     By  Henry  E.  Anastrong  and  W.  P.  Wynne. 

When  the  authors'  naphthalenemetadisulphouic  acid  (these  Proc, 
1890,  13)  is  fused  with  3 — 4  times  its  weight  of  caustic  potash  at 
280 — 300°  for  several  hours,  it  gives  a  product  which  consists  chiefly 
of  a  trihijdroxynaphthalene,  CioH5(OH):,  (C  =  677  per  cent.,  H  = 
-4'6  per  cent.).  This  crystallises  from  water  in  minute  scales,  from  light 
petroleum  (b.  p.  =:  30°)  in  small,  white  aggregates  of  no  definite  form, 
and  m^elts  at  120 — 121°.  It  sublimes  in  lustrous,  thin  scales;  is 
extremely  soluble  in  ether,  chloroform,  carbon  bisulphide,  acetone  and 
benzene ;  and  gives  no  characteristic  coloration  with  ferric  chloride. 
The  study  of  the  action  of  potash  on  naphthalenemetadisulphouic 
acid  is  being  continued. 

66.  "  The  action  of  zinc  on  dilute  sulphuric  acid."  By  F.  Pullinger, 
B.A.,  B.Sc,  late  Scholar  of  Corpus  Christi  College,  Oxford. 

The  author  has  carried  out  a  series  of  experiments  with  zinc 
prepared  by  thrice  distilling  in  vacuo  zinc  purchased  as  '"  chemically 
pure,"  and  has  arrived  at  the  following  conclusions  :  — 

(i.)  That  zinc  with  a  perfectly  smooth  surface  is  not  acted  on  by 
dilute  sulphuric  acid  which  has  been  submitted  to  prolonged  boiling. 

(ii.)  That  zinc  with  a  rough  surface  is  readily  acted  on  bv  acids, 
but  in  a  less  degree  by  those  which  have  been  boiled  than  by  tho.se 
which  have  not. 
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(iii.)  That  oxidising  agents,  such  as  electrolysed  sulphuric  acid, 
hydrogen  peroxide  and  nitric  acid,  increase  the  rate  of  dissolution. 

(iv.)  That  a  reducing  agent  such  as  hydrogen  iodide  almost 
entirely  prevents  dissolution;  but  that  those  containing  sulphur,  such 
as  sulphur  dioxide,  p.re  without  effect. 

(v.)  That  in  all  probability  pei'sulphuric  acid  is  the  vera  causa  of 
the  dissolution  of  zinc  in  the  so-called  "  pure  "  sulphuric  acid. 

(vi.)  That  pure  dilute  sulphuric  acid  would,  at  ordinary  tempera- 
tures, be  entirely  without  action  on  zinc,  whether  the  surface  of  the 
latter  were  rough  or  smooth. 

67.  "  Acetyltrimethyleuecarboxylic  acid."  By  T.  Rhymer  Marshall, 
D.Sc,  and  W.  H.  Perkin,  jun.,  Ph.D.,  F.R.S. 

When  ethylene  bromide  acts  on  ethylic  sodacetoacetate,  an  oil, 
CgHijOa,  is  formed  which  boils  at  196°  ;  on  hydrolysis  this  yields  an 
oily  acid,  CeHgOa,  to   which  the  name  Acetyltrimethylenecarboxylic 

CH,-CO-C-COOH 
acid  and  the  formula  /\  were  assigned   (Chem.  Soc. 

CHo— CH, 
Trans,  1885,  47,  834).     In  a  research  published  a  short  time  since, 
Lipp  (Ber.,  22,   1201)  states,  as  the  result  of  some  experiments  on 
acetopropyl  alcohol,    that    this    formula  is    incorrect,    and    must    be 

CH,Z=C CH-COOH 

replaced  by  0<^  i 

CH,-GH2 

The  authors  have  very  carefully  reinvestigated  the  subject  with  the 
following  results  : — 

Acetyltrimethylenecarboxylic  acid  and  hydroxylamine  readily 
interact  forming  a  crystalline  hydroxime,  CgHgNOa,  which  melts  at 
145°.  On  reduction  with  sodium  amalgam,  the  acid  is  converted  into 
«-ethyl-/3-hydi-oxybutyric  acid,  CH3-CH(OH)-CH(C,H5)COOH ;  this 
forms  a  thick,  colourless  syrup,  yielding  on  distillation  a-ethylcrotonic 
acid,  CH3-CH:C(CoH5)-COOH. 

A  drop  of  a  solution  of  potassium  permanganate  added  to  a  solution 
of  acetyltrimethylenecarboxylic  acid  in  a  dilute  solution  of  sodium 
carbonate  is  not  decolorised,  even  on  long  standing — a  proof  that  the 
acid  is  a  saturated  compound,  and  cannot  have  the  formula  ascribed 
to  it  by  Lipp  (compare  Baeyer,  Anaalen,  245,  146). 

Acetyltrimethylenecarboxylic  acid  readily  splits  up  on  heating  into 

acetyltrimethylene,  CH3*C0'CH<^  i       ,  and  carbon  dioxide. 

Acetyltrimethylene  and  hydroxylamine  interact  to  form  a  hydr- 
cxime,  C5H9XO,  which  crystallises  from  petroleum  spirit  in  beautiful, 
glittering   prisms.      When  reduced   by   means   of   sodium   (in   moist 
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ethereal  solution),  acetyltrimetliyleue  yields  methylpropylcarbinol, 
CH3-CH(0H)-CH,-CH,-CK:„  which  boils  at  119  5°  (compare  Saytzew, 
Wrtgner,  A>male)i,  179,  313). 

Methylpropylcarbonyl  acetate,  CH:,-CH(C.>H:,0,)'C:,H7,  obtained  by 
boiling  the  alcohol  with  acetic  anhydride,  boiled  constantly  at  133"5. 

Viinethyuhpropylglycoi ,  n/r\-a\  n  xj  ■>   ^^  produced,    together 

with  methylpropylcarbinol,  b;-  the  reduction  of  acetyltrimethylene. 
It  is  a  thick  oil  which  boils  at  220—225°  (Friedel,  Jahresh.,  18G9,  513). 
Fuming  solution  of  hydrogen  bromide  converts  acetyltriraethylene, 
at  ordinary  temperatures,  quantitatively  into  acetopropyl  bromide, 
CHa-CO-CHa-CHs-CH.Br    (b.    p.    120°    at     75  mm.),   a    proof    that 

CHo— C  —  CH, 
acetyltrimethylene  cannot  have  the  formula       0<^  |      . 

CH,-C=izzC-COOH 

Methyldehvdropentonecai'boxylic     acid,        0<^  |  ?     is 

CH,— CH, 
always  formed  in  small  quantities,  together  with  acetyltrimethylene- 
carboxylic  acid,  by  the  action  of  ethylene  bromide  on  ethj-l  sodaceto- 
acetate  (Freer  and  Perkin,  Chem.  Soc.  Tratis.,  1887,  51,  822).  In  one 
experiment,  this  acid  was  obtained  in  large  quantities  and  free  from 
acetyltriraethylenecarboxylic  acid.  It  crystallises  from  benzene  in 
large,  apparently  monoclinic  prisms  which  melt  at  150°.  It  does  not 
interact  with  hydroxylamine  ;  its  alkaline  solution  decolorises  perman- 
ganate instantly,  in  which  respects  it  differs  very  markedly  from 
acetyltriraethylenecarboxylic  acid. 

When  boiled  with  water,  methyldehydropentonecarboxylic  acid  is 
entirely  converted  into  acetopropyl  alcohol,  carbon  dioxide  being 
evolved. 

CHa-ClZZZCH, 
MethijlJehydropentone,      0<^  |       ,  is    formed  when    the    acid 

CH,-  CH, 
is  distilled.     It  is  a  colourless,  ethereal  liquid ;  b.  p.  82°,  rel.  den.  at 
15°  =  0"9107,  magnetic  rotation  5'391.     When  shaken  with  water  it 
rapidly  dissolves,  forming  acetopropyl  alcohol. 

A  careful  study  of  these  results  shows  that  acetyltrimethylene- 
carboxylic  acid  is  a  saturated  ketonic  acid,  and  that  it  cannot  have 
the  constitution  proposed  by  Lipp.  Lipp's  formula  represents  an 
acid  which  may  be  identical  with  methyldehydropentonecarboxylic 
acid,  but  which  in  any  case  must  possess  properties  closely  allied  to 
those  observed  in  this  acid,  and  which  are  entirely  distinct  from  the 
properties  of  acetyltrimethylenecarboxylic  acid. 
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Titles  of  Papers  received  and  printed  in  the  Transactions  during 

the  recess. 

68.  "  Crystallog-raphical  relations  of  the  derivatives  of  dibenzoyl- 
cinnamene."  Bj  Alfred  E.  Tutton,  Demonstrator  in  Chemistry  at 
the  'N'ormal  School  of  Science,  South  Kensington. 

69.  "  ^ote  on  a  compound  from  benzoin  and  acetone."  By  Francis 
R.  Japp,  F.R.S.,  and  Julius  Raschen,  Ph.D. 

70.  "  Researches  on  normal  and  mixed  diazoamides."  Bj  Raphael 
Meldola,  F.R.S.,  and  F.  W.  Streatfeild,  F.I.C. 

71.  "  Note  on  the  action  of  nitric  acid  on  dibrom-a-naphthol."  Bj 
Raphael  Meldola,  F.R.S.,  and  Frank  Hughes. 

72.  "  A  new  method  for  the  estimation  of  nitrates  and  nitrites  in 
water."  By  R.  Ormandy  and  J.  B.  Cohen,  Ph.D.,  Owens  College, 
Manchester. 

73.  "  A  new  monobromocamphor."     By  J.  E.  Marsh. 

74.  "  Contributions  to  the  knowledge  of  mucic  acid.  Part  11. 
Action  of  phosphorus  pentachloride  on  mucic  acid."  By  S.  Ruhemann, 
Ph.D.,  M.A.,  and  W.  J.  Elliott,  B.A. 

75.  "  Contributions  to  the  knowledge  of  mucic  acid.  Part  III. 
Hydi'omuconic  acid."     By  S.  Ruhemann,  Ph.D.,  M.A. 

76.  "Note  on  the  reduction  of  aromatic  amides."  By  A.  Hutchin- 
son, B.A.,  Scholar  of  Christ's  College,  Cambridge. 
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77.  "  Some  improved  vacuum  joints  and  taps."  By  W.  A. 
Shenstone. 

78.  "  The  production  of  camphor  from  turpentine."  By  J.  E. 
Marsh,  B.A.,  and  R.  Stockdale,  B.A. 

79.  " p-Desylphenol."  By  Francis  E.  Japp,  F.R.S.,  and  G.  H. 
Wadsworth,  Associate  of  the  Normal  School  of  Science. 

80.  "  Paraxylenesulphonic  acids."  By  Gerald  T.  Moody,  D.Sc, 
Demonstrator  in  the  Chemical  Department,  City  and  Guilds  of 
London  Institute,  Central  Institution,  and  T.  G.  Nicholson. 

81.  "  Action  of  phosphoric  anhydride  on  fatty  acids.  Part  II." 
By  F.  Stanley  Kipping,  Ph.D.,  D.Sc. 

82.  "  An  investigation  of  the  conditions  under  which  hydrogen 
peroxide  is  formed  from  ether.  (Second  Notice.)"  By  W,  R. 
Dunstan  and  T.  S.  Dymond. 


November  6th,  1890.     Dr.  W.  J.  Russell,  F.R.S.,  President  in  the 

Chair. 

Certificates  "were  read  for  the  first  time  in  favour  of  Messrs. 
Gustavus  Anthony  Abrines,  Waterport  Street.  Gibraltar;  William 
Baxter,  Fordingbridge,  Hants  ;  T.  St.  John  Belbin,  Bolton  Mansions 
Hotel,  South  Kensington  ;  John  Thomas  Brierley,  2-i9,  Bolton  Road, 
Chorley,  Lancashire ;  William  J.  Butcher,  Emanuel  College,  Wands- 
worth Common ;  William  Waters  Butler,  Elmdon,  Selly  Park,  near 
Birmingham ;  Frank  Brownsword,  Heaton  Moor,  Stockport ;  M, 
Kelway  Bamber,  The  Lodge,  St.  Waltham,  Chelmsford  ;  Ernest  Bentz, 
147,  Bishop  Street,  Alexandra  Park,  Manchester;  Arthur E.  Barrows, 
Bloomfield  Iron  Works,  Tipton,  Staffordshire  ;  W.  E.  B.  Blenkinsop, 
15,  Earlsfield  Road,  Wandsworth  Common;  Thomas  Arthur 
Cheetham,  29,  Park  Road,  Glasgow ;  Arthur  William  Crosskey, 
Bentcliffe,  Accrington ;  Arthur  William  Cooke,  15,  Belle  Yue 
Terrace,  Leeds ;  Frederick  Hudson  Cox,  79,  Angell  Road,  Brixton, 
S.W. ;  William  L.  Dudley,  Nashville,  Tennesee,  U.S.A. ;  Thomas 
Edwards,  Brewery  House,  Rhymney,  Monmouthshii^e ;  Walter  N. 
Edwards,  4.  Heme  Hill  Road,  S.E. ;  Thomas  S.  Goodwin,  Montgomery 
Cottage,  Newton,  Glasgow ;  Alfred  Henry  Green,  Oaklands,  Lowton, 
Newton-le-Willows ;  William  Mahowe  Heller,  St.  Duustan's  College, 
Catford,  S.E.  ;  John  C.  Hewlett,  Elmhurst,  Beckenham,  Kent ; 
Charles  Terry  Holloway,  Apsley  Villa,  Lewisham  High  Road,  S.E. 
John   Richard    Jackson,    51,    Abbotsford    Place,    Glasgow ;     John 
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Jackson,  Tredegar  Road,  Rliymney ;  Josepli  Lxint,  5.  Soiitli  View, 
Eccleston  Road,  Ealing,  W.  ;  George  Griffiths  Leason,  Aslifield 
Cottage,  Stoke-on-Trent ;  Harry  C.  Myers,  Strassburg,  Germany ; 
William  ]\Iackeay,  2,  Victoria  Mansions,  Westminster,  S.W. ;  Thomas 
Smith  Murray,  7,  Gayfield  Square,  Edinburgh ;  William  Reginald 
Ormandy,  Park  Road,  ISTevrton-le- Willows ;  James  Alexander  Pond, 
Auckland,  New  Zealand  ;  Thomas  Platts,  7,  Victoria  Street,  London ; 
Henry  Ramsen  Redman,  10,  The  Gardens,  Dulwich,  S.E.  ;  G.  H. 
Robertson,  30,  Hemstall  Road,  West  Hampstead,  N.W. ;  Charles 
William  Seccombe,  Church  Park,  Witchurcb,  Tavistock ;  Ernest 
Henry  Sainter,  176,  High  Street,  Redcar ;  J.  IN^apier  Spence, 
9,  Headstone  Terrace,  Harrow;  Thomas  Steel,  Jarraville,  Melbourne, 
Victoria ;  John  Joseph  Sudborough,  111,  Stratford  Road,  Birming- 
ham ;  Charles  Thomas  Sprayne,  Reinsgraben,  Gottingen ;  Francis 
Henry  Tate,  9,  Hackins  Hey,  Liverpool ;  John  Cundall  Wood, 
32,  Frederick  Street,  Sunderland ;  George  Henry  Wadsworth, 
3,  Southfield  Square,  Lamb  Lane,  Bradford ;  Sidney  Wood, 
5,  Woodview,  Bradford,  Yorks  ;  George  Young,  5,  Colinton  Road, 
Edinburgh. 

The  following  papers  were  read  : — 

83.  "The  magnetic  I'otation  of  saline  solutions."  By  W.  H. 
Perkin,  Ph.D.,  F.R.S. 

On  account  of  the  remarkable  results  given  by  solutions  of  the 
halhydrides  and  their  compounds  with  ammonia  and  organic  bases 
when  examined  as  to  their  magnetic  rotatory  power  (c/.  Gliem.  Soc. 
Trans.,  1889,  740),  it  became  important  to  study  the  solutions  of 
metallic  salts  in  a  similar  manner,  and  although  the  work  which  has 
been  done  in  this  direction  is  incomplete,  and  may  occupy  some  time 
yet,  the  results,  as  far  as  they  go,  are  of  interest,  especially  in  rela- 
tion to  the  question  of  the  condition  of  substances  in  solution.  The 
substances  which  have  been  examined  np  to  the  present  are  chiefly 
chlorides,  bromides,  iodides,  nitrates,  a  nitrite,  sulphates  and  phos- 
phates, also  hydroxides  of  the  alkali  metals. 

In  the  following  comparisons,  the  values  taken  for  the  halogens  are 
those  found  for  them  in  their  compounds  with  the  alcohol  radicles, 
i.e.,  CI  =  1-733,  Br  =  3-562,  I  =  7-757.  Those  for  the  metals  are 
deduced  from  the  rotations  of  their  nitrates,  because  in  the  case  of 
ammonium  nitrate  it  was  found  that  this  salt  gave  a  rotation  which 
was  practically  normal,  and  the  salts  of  the  metals  have  been  found 
to  behave  in  a  similar  manner  to  those  of  ammonium.  Should  there 
l>e  any  errors  in  these  calculated  values  of  the  metals  they  will  be  but 
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small,  and  therefore  will  not  materially  influence  the  character  of  any 
deductions  that  may  be  made  from  the  rotation  of  their  compounds. 
They  are  Na  =  0-558,  K  =  0-809,  Li  =  0398,  Ca  =  0-691,  Mg  = 
0-577. 

The  solutions  examined  wei'e  for  the  most  part  either  saturated  or 
supersaturated;  in  the  case  of  sodium  iodide,  lithium  nitrate  and 
sodium  hydroxide,  two  strengths,  varying  considerably  from  each 
other,  were  taken,  but  the  results  were  found  to  be  practically  the 
same.  In  the  case  of  lithium  chloride,  which  forms  much  stronger 
solutions  than  any  of  the  other  chlorides,  bromides  or  iodides 
examined,  the  rotation  increased  on  dilution,  as  in  the  case  of  hydrogen 
chloride. 

LiCl  +     3-213  mol.  OH.  gave  4-166  mol.  rot. 
„     +     7-411         „  „      4-559 

„     4-  11-760         „  „      4-697 

At  present,  this  is  the  only  salt  known  the  rotatory  power  of  which 
changes  with  the  amount  of  water  used,  and  probably,  like  hydrogen 
chloride,  it  will  be  found -to  give  a  stationary  value  before  the  above 
dilution  of  11-760  mols.  of  water  is  reached;  but  further  experiments 
must  be  made  to  establish  the  facts  of  the  case. 

In  two  instances  the  effect  of  varying  temperature  was  tried.  A 
solution  of  sodium  bromide  was  examined  at  16°  and  78'5°  ;  in  this 
case  there  was  a  small  reduction  in  the  molecular  rotation  at  the 
higher  temperatui'e  of  0-105  ;  with  a  solution  of  potassium  iodide, 
examined  at  16  6°  and  84-4^,  thei'e  was  also  a  small  diminution  at  the 
higher  temperature,  but  only  of  0'024.  Substances,  especially  if  they 
have  high  rotations,  give  a  slightly  lower  rotation  at  higher  tempera- 
tures like  the  above  than  at  lower  temperatures :  so  that,  allowing 
for  errors  of  observation,  these  results  indicate  that  practically  little  or 
no  change  in  the  nature  of  the  solutions  took  place  when  they  passed 
from  one  temperature  to  another. 

The  following  tables  show  the  calculated  and  found  rotations  of 
the  substances  examined  and  their  relationship  to  each  other : — 


Haloid  Compounds. 


Calculated. 

Found 

NaCl    .. 

. .      2-291 

5-068 

KCl.... 

. .      2-542 

5-377 

LiCl. . . , 

..      2-131 

4-697 

CaCL  .. 

..      4-157 

9-085 

MgCl.     :  . 

. .     4-043 

9-103 

Eatio. 
1  :  2-212 
1  :  2-115 
1  :  2-204 
1  :  2185 
1  :  2-252 
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Calculated. 

Found. 

Ratio. 

NaBr  .. 

..      4-110 

9-030 

1  :  2-197 

KBr. .  . . 

..     4-371 

9-222 

1  :  2-110 

NaT ... . 

. .     8-315 

18-867 

1  :  2-269 

KI  .... 

. .     8-566 

18-690 

1  :  2-182 

It  will  be  seen  that  the  rotations  of  these  salts,  when  in  aqueous 
solution,  are  practically  2-2  times  greater  than  the  calculated  values 
for  the  dry  substance ;  they  are  even  greater  than  those  of  the 
analogous  ammonium  compounds,  the  calculated  values  for  which 
now  given  differ  by  1  from  those  previously  published,  which  were 
incorrect. 


Calculated. 

Found. 

Ratio. 

NHiCl. . 

.     3-305 

6-096 

1  :  1-844 

NHiBr  . 

.      5-134 

10-196 

1  :  1-985 

NHJ... 

.     9-329 

19-996 

1  :  2-144 

A  solution  containing  equimolecular  proportions  of  Nal  and  NaOH 

gave  a  rotation  for  I^al  =  18-454,  or  0-413  lower  than  that  given  by 
the  iodide  alone. 

Hydroxides  of  Alkali  Metals. 


Calculated. 

Found. 

Ratio. 

NaOH.. 

. .      1-006 

2-433 

1  :  2-418 

KOH... 

..      1-257 

2-658 

1  :  2-114 

Here,  again,  a  remarkable  increase  of  rotation  is  obtained,  quite  as 
great,  or  even  larger  in  one  case,  than  with  the  halogen  salts. 

Potassium  hydroxide  in  alcoholic  solution  gives  a  somewhat  lower 
number  than  the  above  for  its  aqueous  solution ;  but  it  is  possible 
that  some  of  the  potassium  in  this  instance  may  be  in  combination 
as  alcoholate,  and  this  may  account  for  the  difference. 

Sulphates. 


Calculated. 

Found. 

Difference 

N-aHSOi   .. 

. .      2-419 

2-525 

0-106 

N"aoS04 . . . . 

. .      2-513 

2-877 

0-364 

LioSOi 

. .      2-099 

2-379 

0-280 

In  this  table  the  difference  is  given  instead  of  the  ratio,  and  it  will 
be  seen  that  it  is  but  small  compared  with  the  foregoing,  but  it 
increases  with  the  number  of  atoms  of  metal. 
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Phosphates. 

Calculated.              Found.  Difference. 

KaHoPOi ....     3-32S                3-481  OloS 

Ka.HPOi  ....     3-678               4-076  0-398 

NasPO, 4-036                5-079  1-043 

As  in  the  case  of  the  sulphates,  the  rotation  inci-eases  beyond  the 
calcuhited  with  the  number  of  atoms  of  metal ;  in  the  last  case  the 
difference  is  considerable. 

Potassium  Xifrite. — This  salt  is  interesting,  because  it  allows  of  a 
comparison  being  made  between  it  and  potassium  nitrate  which  can 
be  placed  side  by  side  with  a  similar  comparison  between  isobutyl 
nitx'ite  and  nitrate. 

Difference. 

KXO, 

KXO3 


1-000  J 


C,H,XO, o-olO  .^...o. 

C.H0XO3 5-180  ^^'^^^• 


1 0-3 


From  this  it  is  seen  that  in  both  cases  the  nitrites  give  larger  rota- 
tions than  the  niti'ates,  and  the  differences  do  not  vary  very  greatly, 
though  sufficient  to  show  that  the  rotation  of  potassium  nitrate 
undergoes  some  change  when  that  salt  is  in  solution. 

}^trates. 

XaXOs 1-284 

KNOs 1-535 

LiNOs 1-124 

Ca(N03)3 2-143 

Mg(X03). 2-029 

It  has  been  assumed  that  the  solutions  of  the  nitrates  give  prac- 
tically normal  results,  and  the  values  of  the  metals  have  been  deduced 
from  them :  the  reasons  for  this  have  already  been  given ;  it  may 
be  added  that  of  all  the  salts  examined  the  nitrates  give  the  lowest 
numbers  for  the  metals.  JSTevertheless,  experiments  are  in  progress 
to  test  the  validity  of  this  method  of  determining  the  values  of  the 
metals. 

In  considering  the  numbers  given  in  this  communication,  it  is  well 
to  remember  that,  owing  to  the  method  employed  in  calculating  the 
results  obtained  from  solutions,  all  experimental  errors  fall  upon  the 
numbers  obtained  for  the  dissolved  substance,  and  consequently  will 
also  influence  the  differences  found  in  comparing  the  results,  as  in 
the  tables  given  above.  "When  the  solutions  contain  large  percent- 
a-sres  of  dissolved  substance  the  errors  are  but  small,  but  when  the 


percentages  are  small  the  errors  natui'ally  increase ;  on  this  account 
it  will  be  difficult  to  get  good  results  with  compounds  that  are 
sparingly  soluble  in  water. 

It  is  very  difficult  to  understand  why  the  haloid  acids,  their  salts 
and  also  caustic  alkalis  should  give  such  extremely  large  rotations 
when  in  aqueous  solution.  If  dissociation  takes  place,  there  does  not 
seem  to  be  any  reason  why  any  very  considerable  change  of  rotation 
should  occur  ;  but  whatever  the  cause,  the  change  evidently  indicates 
some  very  important  difference  existing  between  dissolved  and  undis- 
solved substances  of  these  classes. 


Discussiox. 

Dr.  Gladstoxe  remarked  that  similar  excessive  values  were  ob- 
tained on  determining  the  refractive  powers  of  solutions  of  metallic 
chlorides,  &c.,  although  the  difference  between  the  calculated  and 
observed  values  were  much  smaller  than  in  the  case  of  Dr.  Perkin's 
measurements.  It  was  all-important  to  determine  the  difference  in 
the  behaviour  to  light  of  a  substance  in  its  solid,  state  and  when  ia 
solution ;  but  this  was  difficult,  as  few  solids  were  uniaxial :  as  au 
example  of  the  difference  he  mentioned  that  in  the  case  of  the  sodium 
chloride  the  solid  has  a  refraction  of  14"4,  while  that  of  the  dissolved 
substance  is  15'3. 

Mr.  PiCKERiXG  said  that  Dr.  Perkin's  results  must  have  a  very  im- 
portant bearing  on  the  question  of  the  nature  of  solutions.  When  salts 
caused  a  double  depression  of  the  freezing  point,  the  physicists  held 
it  to  be  due  to  dissociation  into  ions ;  but  here  was  a  case  of  a 
similar  effect  which  cannot  well  be  attributed  to  dissociation.  As  far  as 
can  be  seen,  dissociation  would  not  double  the  rotation,  still  less  would 
it  make  it  more  than  double,  and,  even  if  it  could  be  held  to  do  o, 
such  an  explanation  would  be  inadmissible  in  the  case  of  saturated 
solutions,  for  in  such  solutions  the  physicists  themselves  held  that 
there  is  little  or  no  dissociation. 

Professor  Ramsay  thought  that  the  abnormal  results  may  not  be 
entirely  connected  with  dissociation  into  ions  :  the  optical  phenomena 
were  probably  much  more  complex  ;  it  was  conceivable  that  the  sepa- 
rated, atoms  might  be  much,  more  powerfully  affected  in  a  magnetic 
field  than  when  combined. 

84.  "  Note  on  normal  and  isopropylparatoluidine."  By  E.  Hori 
and  H.  F.  Morley. 

Desiring  to  distinguish  with  certainty  between  normal  and  iso- 
propylparatoluidine, the  authors  have  prepared  the  pure  substances 
and  several  of  their  derivatives. 
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The  normal  compound  boils  at  280 — 203";  its  density  at  20°  is 
0'92i3  gram  per  c.c,  and  at  the  boiling  point  0"7543 :  hence  its 
molecular  specific  volume  is  197'53  (theory  199"5)  ;  its  molecular 
refractive  energy  is  82"5  (theory  79'3). 

Isopropylparatoluidiue  boils  at  219 — 221  (uncorr.)  ;  its  density  at 
20°  is  0'9226  gi-am  per  c.c,  and  at  the  boiling  point  0"7466  :  hence 
its  molecular  specific  volume  is  199"57 ;  its  molecular  refractive 
energy  is  81 '4. 

The  isopropylnitrosamine  is  a  crystalline  solid,  whereas  the  iso- 
meride  is  an  oil. 

The  normal  and  iso-compound  form  oxalates  differing  in  solubility 
and  stability. 

85.  "  The  action  of  liglit  on  ether  in  presence  of  oxygen  and  water." 
By  Arthur  Richardson. 

In  a  recent  paper  by  Professor  Dunstan  and  Mr.  Dymond  (Chem. 
Soc.  Trans,,  1890,  574)  it  is  stated  tbat  bydrogeu  peroxide  is  not 
formed  when  pui'e  ether  is  exposed  to  ligbt  in  contact  with  air  and 
water,  and  tbese  authors  consider  that  the  formation  of  this  substance 
is  due  to  the  impurities  contained  in  the  ether,  which  can  be  removed 
by  treatment  with  potassium  bichromate  or  iodhydric  acid.  The 
author  describes  experiments  made  with  ether  which  had  been 
purified  by  some  of  the  methods  described  by  Dunstan  and  Dymond ; 
he  finds  that  hydrogen  peroxide  is  formed  in  the  liquid  in  every  case 
after  exposure  to  light  in  contact  with  moist  air  or  oxygen,  but  not  in 
the  dark  at  the  ordinary  temperature.  The  methods  employed  to 
prepare  and  purify  the  ether  are  described  in  full  in  the  paper  ;  they 
were  as  follows  : — 

(1.)  Commercial  "pure"  ether,  from  which  the  alcohol  had  been 
removed  by  repeated  shaking  with  water,  was  afterwards 
agitated  with  potassium  bichromate. 

(2.)  Ether  obtained  by  the  action  of  pui-e  sulphuric  acid  on  pure 
alcohol  was  shaken  with  potash  solution  and  with  water, 
and  one  portion  was  treated  with  potassium  bichromate, 
another  with  iodhydx'ic  acid. 

(3.)  The  liquid  from  (2)  was  collected  after  exposure  to  light  and 
again  agitated  with  potassium  bichromate. 

(4.)  Ether  prepared  from  an  entirely  different  sample  of  puie 
alcohol  and  pure  sulphuric  acid  was  treated  as  before  with 
potassium  bichromate  ;  it  was  distilled  after  being  allowed 
to  stand  over  calcium  chloride  and  then  over  metallic 
sodium.  The  ether  boiled  constantly  at  34'6°  at  760  mm. 
pressure  corr.  to  0°. 
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The  ether  prepared  by  these  methods  was  placed  in  colourless 
bottles,  and  air  or  oxygen  was  passed  into  the  space  above  the  liquid 
before  the  stoppers  were  inserted. 

Some  experiments  were  made  on  the  influence  of  temperature  in 
bringiug  about  the  formation  of  hydrogen  pei'oside  ;  it  was  found  that 
ether  and  moist  oxygen  exposed  to  a  temperature  of  75 — 88"  in  the 
dark  contained,  after  four  days,  considerable  quantities  of  this  sub- 
stance ;  similar  results  were  obtained  when  ether  and  oxygen  were 
heated  to  60°  for  a  period  of  40  hours.  Ether  vapour  and  moist 
oxygen  gave  practically  no  peroxide  when  so  heated.  It  was  found, 
however,  that  liquid  ether  kept  at  0'^  contained  hydrogen  peroxide 
after  exposure  to  light  for  four  days. 

Hence  it  appears  that  when  special  precautious  are  taken  to  ensure 
the  presence  of  oxygen  over  the  ether,  hydrogen  peroxide  is  formed  at 
ordinary  temperatures,  and  even  at  0°  in  the  light,  but  not  in  the 
dark ;  it  is,  however,  formed  in  absence  of  light  at  about  60°. 

Discussiox. 

Professor  Dunstan  said  that  Mr,  Dymond  and  he  had  made  theii 
experiments  on  the  conditions  necessary  for  the  formation  of  hydi'ogen 
peroxide  from  ether,  because  there  was  no  evidence  that  previous 
workers  had  employed  the  pure  substance.  They  had  been  unable  ta 
detect  hydrogen  peroxide  in  ether  that  had  been  exposed  at  a  low 
temperature  to  tiie  electric  light  and  diffused  daylight.  For  the 
detection  of  hydrogen  peroxide,  reliance  had  been  placed  on  the 
characteristic  chromic  reaction  which  they  had  proved  to  be  capa- 
ble of  indicating  0'0002  gram  of  the  substance.  Dr.  Richardson,  who 
meanwhile  had  purified  ether  by  the  method  employed  by  thespeaker,^ 
and  still  adliei-ed  to  some  of  his  original  statements,  aserted  that  he 
had  detected  hydrogen  peroxide  in  ether  exposed  at  a  low  temperature 
to  white  light  by  means  of  titanium  oxide,  but  it  appeared  that  he 
had  failed  to  obtain  the  chromic  reaction.  The  suggestions  which 
Dr.  Richardson  hud  made  to  explain  why  hydrogen  peroxide  had  nut 
been  formed  in  their  experiments  were  quite  untenable.  At  least 
2  litres  of  air  were  in  contact  with  the  exposed  ether.  There  could  be 
no  doubt  as  to  the  purity  of  the  ether  they  had  used.  The  slight 
greenish  tint  of  the  bottles  was  shown  not  to  be  detrimental  by  the 
circumstance  that  hydrogen  peroxide  was  produced  from  specimens  of 
impure  ether  contained  in  them.  They  had  employed  the  electric 
light  partly  because  they  had  failed  to  obtain  results  with  diffused 
sunlight  in  London,  and  partly  because  they  wished  to  ascertain 
whether  pure  ether  was  affected  by  violet  rays  acting  at  a  low  tempe- 
rature.    They  had  recently  obtained  evidence  which  seemed  to  show 
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that  certain  specimens  of  nnpurified  etlier  could  foi-m  hydrogen  per- 
oxide even  in  the  dark.  The  whole  purport  of  Dr.  Richardson's 
first  paper  on  this  subject  was  to  prove  that  when  hydrogen  peroxide 
is  formed  from  moist  ether,  the  water  and  not  the  ether  is  oxidised. 
They  had  opposed  this  view  as  they  were  in  possession  of  good 
evidence  that  the  ether  is  oxidised.  It  now  appeared  that  Dr. 
Richardson  had  abandoned  his  former  view,  although  he  still  con- 
tended that  hydrogen  peroxide  could  be  formed  from  water  and 
oxygen  alone  in  the  presence  of  light.  But  they  had  also  failed  to 
confirm  this  statement.  No  evidence  could  be  obtained  of  the 
presence  of  hydrogen  peroxide  in  acidulated  water  which  had  been 
exposed  to  intense  sunlight  or  to  the  electric  light  (c/.  Chem.  Soc. 
Trans.,  1890,  988).  They  were  also  unable  to  confirm  the  statement 
that  pure  ether  yields  hydrogen  peroxide  when  heated  with  air  and 
water  to  50 — 60°. 

Mr.  Dymond  said  that  Dr.  Richardson  had  not  stated  wljether  he 
had  tested  his  ether  for  the  impurities  which  are  known  to  be 
invariably  present,  some  of  which  may  be  produced  during  the 
process  of  purification  employed,  and  which  are  particularly  difficult 
to  remove,  viz.,  aldehyde  and  ethylene.  In  his  previous  paper,  Dr. 
Richardson  had  stated  that  after  hydrogen  peroxide  had  been  pro- 
duced in  ether,  the  ether  remained  unaltered.  Did  he  adhere  to  that 
statement  now  that  he  had  convinced  himself  that  the  ether  was 
concerned  in  the  production  of  the  peroxide  ?  In  the  experiments 
made  by  Professor  Dunstan  and  himself,  it  was  always  noticed  that 
when  peroxide  of  hydrogen  was  produced  from  ether,  the  ether 
afterwards  contained  aldehyde,  acetic  acid  and  other  substances. 

Mr.  Groves,  referring  to  Dr.  Richardson's  statement  that  he  had 
found  that  pure  dry  ether  was  acted  on  when  exposed  with  oxygen, 
said  that  this  result  was  contrary  to  recent  experience  as  to  the 
influence  of  water  in  promoting  chemical  change ;  it  was  difficult  to 
conceive  how  hydrogen  peroxide  could  be  produced  in  such  a  case. 

Mr.  Pickering  inquired  why  so  minute  an  amount  of  peroxide  was 
obtained ;  if  pure  ether  afforded  hydrogen  peroxide  when  oxidised,  it 
was  to  be  expected  that  the  action  would  continue,  and  that  a  larger 
proportion  would  result. 

Dr.  Perkin  said  that  the  alcohol  was  best  removed  from  ether  by 
means  of  phosphoric  anhydride.  Dr.  Japp  mentioned  that  Professor 
Frankland  had  always  used  this  substance  in  purifying  the  ether 
used  in  preparing  zinc  methide  ;  and  Professors  Ramsav  and  Dunstan 
subsequently  stated  that  they  had  employed  it  with  good  results. 

Dr.  Richardson,  in  reply,  stated  that  he  did  not  see  that  Professor 
Dunstan's  ether  had  any  claim  to  greater  purity  than  that  used  by  him- 
self.   On  the  contrary,  the  fact  that  Professor  Dunstan's  ether  distilled 
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only  within  ^  degree  showed  that  it  was  not  so  pure  as  that  used  by 
liim,  which  distilled  within  ^\  degree.  The  ether  used  by  the  speaker 
■was  found  to  be  without  action  on  potassium  iodide  in  the  dark  after 
contact  -with  the  solution  for  two  weeks.  With  regard  to  the 
remarks  made  on  the  quality  of  the  bottles  used,  it  appeared  to  him 
that  the  fact  that  methylated  ether  was  found  to  contain  HoOo  after 
exposure  to  light  in  greenish  glass  bottles,  did  not  show  that  the 
formation  of  this  body  was  in  this  case  brought  about  by  light  at  all, 
for,  as  Professor  Dunstan  had  just  pointed  out,  impure  ether  which 
had  been  kept  in  the  dark  was  found  to  contain  this  substance.  He 
did  not  see  that  the  absence  of  H0O2  in  Dunstan's  ether  could  be 
accounted  for  by  the  use  of  the  electric  light,  for  Professor  Dunstan 
states  {Ghem.  Soc.  Trans.,  1890,  579)  that  in  one  series  ether  was 
exposed  for  two  months  to  much  sunlight  during  August  and 
September,  the  temperature  ranging  between  15 — 25°,  but,  under 
these  circumstances,  no  H^Oj  was  formed.  The  speaker  would  like 
to  point  out  that  in  all  except  the  last  sample  of  ether  he  had 
obtained  sufficient  H2O2  after  exposure  to  give  the  blue  coloration 
■with  KoCr.,07 ;  in  the  last  case,  however,  the  time  of  exposure  had 
been  necessarily  short,  and  the  light  exceedingly  poor,  so  that  the 
presence  of  HoOo  could  only  be  detected  by  the  more  delicate  tests 
such  as  KI  and  HoTiOs.  He  was  not  surprised  to  learn  that  Professor 
Dunstan  had  failed  to  obtain  H2O2  on  exposing  HoO  to  light,  for  in 
the  formation  of  this  body,  under  these  conditions,  many  special  pre- 
cautions must  be  observed,  such  as  keeping  the  tempei-ature  low,  &c., 
as  be  found  that  the  H2O2  first  formed  was  very  readily  decomposed. 
In  reply  to  Professor  Pickering,  Dr.  Richardson  wished  to  point 
out  that  other  products  of  decomposition  were  formed  when  ether 
was  exposed  to  light,  some  of  which  might  probably  decompose  the 
peroxide  first  formed;  thus  a  specimen  of  ether  which  had  been 
exposed  with  water  and  oxygen  to  light  for  18  months  contained  no 
HoOo,  the  smell  of  the  ether  had  changed,  and  black  particles  were 
seen  floating  in  the  liquid — this  was  a  point  which  the  author  hoped 
to  further  investigate,  however. 

86.  "  Action  of  ammonia  and  methylamine  on  the  oxylepidens." 
By  Felix  Klingemann,  Ph.D.,  and  W.  F.  Laycock,  Ph.D. 

This  investigation  was  undertaken  with  the  object  of  ascertaining 
whether  the  analogy  which  was  shown  by  Japp  and  Klingemann  to 
prevail  between  the  interactions  of  ay3-dibenzoylcinnamene  and  those 
of  dibenzoylstilbene  (Zinin's  "acicular  oxylepiden  ")  was  preserved 
in  the  behaviour  of  these  compounds  with  ammonia  and  amines.  The 
authors  find  that  this  is  the  case. 
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On  heating  dibenzojlstilbene  with  alcoholic  ammonia  at  200°,  it 
is  converted  into  a  mixture  of  two  isomeric  compounds  of  the 
formula  C28H21NO  :  dibenzoylstilbenimide,  which  crystallises  from 
benzene  in  crusts  of  yellow,  prismatic  forms  melting  at  180 — 182°, 
and  corresponds  with  dibenzoylcinnamenimide ;  and  fetraphenijl- 
pyrrholone,  which  crystallises  in  pale-yellow,  square  plates  melting  at 
206 — 207°,  corresponding  with  triphenylpyrrholone.  Dibenzoylstil- 
benimide is  converted  by  heating  at  310^  into  tetraphenylpyrrholone, 
just  as  dibenzoylcinuamenimide  is  converted  into  triphenylpyrrho- 
lone. The  constitution  of  tetraphenylpyri-holone  is  shown  by  the 
fact  that  it  is  also  obtained  by  heating  tetraphenylcrotolactone 
(Zinin's  "  tabular  oxylepiden  ")  with  alcoholic  ammonia  at  200°  : — 

(C.H,).C-C;-C.H,       j,H,=  (C.H.).C-C-C.H> 

OC      C-CsHo  OC     C-CeHs 

\/  \/ 

0  XH 

Tetraphenylcrotolactone.  Tetraplienjlpyrrliolone. 

By  the  action  of  nascent  hydrogen  (from  sodium  and  boiling  amyl 
alcohol)  tetraphenylpvrrholone  is  convei'ted  into  tetraphenyJjpyrrhol- 

(C6H5),C— CH-CeHs 
idone,  OC     CH-CeHs,  which  crystallises  from  alcohol  in  slender, 

\/ 

pale-brown  needles  melting  at  237'°. 

When    dibenzoylstilbene    is    heated  with  an  alcoholic  solution  of 

methylamine  at  200°,  it  is  converted,  with  elimination  of  water,  into 

(CeH5),C-C-C«H, 

metJiyltetraphenylpyrrholone,  OC     C-C6H5,     which      crystallises 

\/ 
N-CHa 

from  hot  alcohol  in  thin,  faintly  yellowish,  asjTnmetric  plates  melting 

at  161°. 

On  the  other  hand,  tetraphenylcrotolactone   unites  dii'ectly  with 

methylamine    at     150°,     forming    henzoijltriplienylpropiometliylamide, 

(CeH.).C-C.C.H.  ^        (CeH3).C-CH.CeH. 

OC     C-CeHs  -       '       CHa-NH-OC  CO-CeHs,  which  crys- 

\/ 
0 

tallises  from  glacial  acetic  acid  in  lustrous  plates  melting  at  267°. 
When  this  compound  is  distilled  under  reduced  pressui'e,  it  parts  with 
water  and  is  converted  into  methyltetraphenylpyrrholone.  The 
crystalline  form  of  the  compound  thus  obtained  differed,  however, 
from,  that  of  the  same  substance  from,  dibenzoylstilbene,  and  the 
melting  point  was  found  at  158°,  instead  of  at  161°  ;  but  the  authors 
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attribute  these  differences  to  dimorphism,  as  in  the  case  of  the  corre- 
corresponding  triphenyl  derivatives  prepared  by  Japp  and  Klinge- 
mann. 


87.  "  Condensation  of  acetone-phenanthraquinone."  By  G.  H. 
Wads  worth. 

The  author  finds  that  by  the  dehydrating  action  of  a  mixture  of 
concenti-ated  sulphuric  acid  and  absolute  alcohol,  acetone-phenanthra- 
quinone is  converted  into  a  compound  of  the  formula  C^iHooOa  = 
2C17HUO3  —  SHoO.  It  crystallises  from  benzene  in  tufts  of  minute 
needles  meltino-  at  238'^  C. 


88.  "  Contributions  to  the  knowledge  of  mucic  acid.  Part  IV. 
Action  of  phosphorus  pentachloride  on  mucic  acid."  By  S.  Kuhemann, 
Ph.D.,  M.A.,  and  S.  F.  Button,  B.A.,  B.Sc. 

The  authors  find  that  mucic  acid  is  converted  by  the  action  of 
phosphorus  pentachloride  into  a  crystalline  compound  which,  assuming 

^-  n  •        -1.1  -^     f  .1.     f         1    CCl-CH-COOH 

dicliloromuconic  acid  to  be  an  acid  ot  the  formula   1  nn,r\  a- 

.  n     .1     r         T    CCl(P0Cl2)-CH(0H)-C0Cl     ^ 
may  be  represented  by  the  formula  ici(POCl.).CH(OH)-COCr    ^" 

dissolving  this  substance  in  water  and  carefully  concentrating  the 
solution,  large,  colourless,  rhombic  crystals  of  the  corresponding 
pJiosphodicJiloromuconic  acid  are  obtained  ;  several  salts  of  this  acid 
are  described,  among  othei's,  one  formed  by  the  combination  of  6NH3 
with  the  acid.  The  phosphochloride  is  converted  by  the  action  of 
phosphorus  pentachloride  at  120''  into  dichloromuconyl  chloride, 
hydrogen  chloride  and  phosphorns  oxychloride. 

The  authors  have  succeeded  in  converting  the  isomeride  of  Bode's 
dichloromuconic  acid  discovered  by  Ruhemann  and  Elliott  (c/. 
Trans.,  1890,  931)  into  Bode's  acid,  by  adding  a  small  quantity  of 
bromine  to  the  cold  aqueous  solution ;  they  therefore  conclude  that 
the  isomeric  dichloromuconic  acids  are  related  to  each  other  much  as 
are  maleic  and  fumaric  acids. 


89.  "  Halogens  and  the  asymmetrical  carbon  atom."  By  F.  H. 
Easterfield. 

At  the  suggestion  of  Professor  Emil  Fischer,  the  author  has 
endeavoured  to  prepare  active  haloid  derivatives  similar  in  constitu- 
tion to  Le  Bel's  optically  active  secondary  amyl  iodide,  CHs'CHI'CaH:, 
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whicli  at  present  stands  alone  as  the  only  active  compound  in  wliicli 
a  halogen  is  united  to  the  asymmetric  carbon  atom.  His  results  are 
negative.  Thus  active  mandelic  acid  gave  inactive  phenylbromacetic 
acid  Avhen  heated  with  bromhydric  acid  at  a  temperature  not  exceeding 
50° ;  and  no  resolution  of  the  acid  into  active  constituents  was  effected 
by  means  of  alkaloid  salts. 
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Woods,  by  C.  F.  Juritz.     Wynberg  1890.  Erom  the  Author. 

Address  on  Technical  Education,  by  J.  Philipson.      Aberdeen  1890. 

From  the  Author. 

International  Standards  for  the  Analysis  of  Iron  and  Steel. 
Extracts  from  the  work  of  the  American  Committee,  by  J.  W. 
Langley.  (From  the  Trans,  of  the  American  Inst,  of  Mining 
Engineers,  October,  1890.) 

II.  By  Fur  chase. 

La  coloration  artificielle  des  vins,  par  M.  Monavon.     Paris  1890. 

La  glycogenic  animale,  par  J.  Seegen.  Traduction  par  L.  Hahn. 
Paris  1890. 

Cours  de  Mineralogie,  par  A.  de  Lapparent.  2me.  Edition.  Paris, 
1890. 

Etudes  cristallographiques,  par  A.  Bravais.     Paris  1866. 

The  Study  of  Rocks,  by  P.  Rutley.     4th  Edition.     London  1888. 

A  System  of  Mineralogy.  Descriptive  ]\Iineralogy,  comprising 
the  most  recent  Discoveries,  by  J.  D.  Dana,  aided  by  C  J.  Brush. 
9th  Edition.     Xew  York  1889. 

Tabellarische  Uebersicht  der  Mineralien  nach  ihren  krystallo- 
graphisch-chemisclien  Beziehungen  geordnet,  von  P.  Groth. 
3te  Aufl.     Braunschweig  1889. 

Die  mikroscopische  Beschaffenheit  der  Mineralien  und  Gesteiue, 
von  F.  Zirkel.     Leipzig  1873. 

Die  Paragenesis  der  Mineralien,  von  A.  Breithaupt.  Freiberg 
1849. 

Lehrbuch  der  Mineralogie,  von  G.  Tschei'mak.  3te  Aufl.  Wien 
1889. 

Elemente  der  Mineralogie,  begriindet  Ton  C.  F.  ]N"aumann. 
12te  Aufl.,  bearbeitet  von  F.  Zirkel.     Leipzig  1885. 

Lehrbnch  der  chemischen  und  physikalischen  Geologic,  von  G. 
Bischof.     Bde.  I— III  and  Suppl.     1863-66  and  1871. 

Tafeln  zur  Bestimmuug  der  Mineralien,  von  F.  Kobell.  12te  Aufl., 
bearbeitet  von  K.  Oebbeke.     Munchen  1884. 
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A  meeting  of  the  Research  Fund  Committee  will  be  held  in 
December.  Fellows  desiring  grants  are  requested  to  forward  their 
applications  to  the  Secretaries. 


At  the  next  meeting,  on  i!^ovember  20th,  there  will  be  a  ballot  for 
the  following  candidates  : — 

1.  Branson  Charles  F.,  Kenley  Lodge,  Macaiilay  Road,  Clapham 

Common. 

2.  Clark,  D.  G.,  44,  St.  John's  Wood  Park,  N.W. 

3.  Caird,  George,  20,  Springfield,  Dundee. 

4.  Colman,  Walter  Henry,  41,  Poynings  Road,  Junction  Road,  N. 

5.  Day,  Charles  Edwin,  1,  Merchiston  Bank  Terrace,  Edinburgh. 

6.  Edward,  John  Huchison,  117,  Stockport  Road,  Manchester. 

7.  Frost,  Robert,  St.  James's  Chambers,  Duke  Street,  S.W. 

8.  German,  Georg'e,  Huntingdon  House,  Ashby-de-la-Zouch. 

9.  Gordon,  Colin,  Millwall  Club,  West  Ferry  Road,  Millwall. 

10.  Haslam,  Arthur  R.,  Ph.D.,  64,  Rathgar  Road,  Dublin. 

11.  Haydon,  Frank,  Ettrick,  Putney  Common,  S.W. 

12.  Johnson,  John  Robert,  16,  Oxford  Street,  Liverpool. 

13.  Jenkins,  Wallace,  410,  Glossop  Road,  Sheffield. 

14.  Kelly,  Patrick,  43,  Lennox  Street,  Dublin. 

15.  JMcKillopp,  John,  Pulan  Brani,  Singapore. 

16.  Marshall,  Thomas  Rhymer,  4,  East  Castle  Road,  Edinburgh. 

17.  ]\IcCubbin,  William  Alexander,  Mill  Bank  House,  West  Derby, 

Liverpool. 

18.  Palmer,  Arthur  E.,  Ashley  Mount,  Tettenliall,  Wolverhampton. 

19.  Parker,  Thomas,  M.I.C.E.,  Wolverhampton. 

20.  Parkes,  Thomas,  Grammar  School,  Stamford. 

21.  Redding,  Richard  James,  Royal  Laboratory,  Woolwich  Arsenal. 

22.  Seaton,  Edward  Cox,  35,  George  Street,  Hanover  Square. 

23.  Smith,  Frederick,  Johannesburg,  Transvaal,  South  Africa. 

24.  Stagg,  William,  52,  Seymour  Road,  Bristol. 

25.  Thomley,  John  Brooks,  Ivanhoe  Terrace,  Ashby-de-la-Zouch. 

26.  Wilson,  James  Mitchell,  Hall  Gate,  Doncaster. 
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The  following  papers  Avill  bo  read  : — 

"  The  estimation  of  cane-sugar."  By  C.  O'Snllivan,  F.R.S.,  and 
F.  W.  Tompson. 

"  A  new  method  of  determining  the  specific  volames  of  liquids  and 
of  tlieir  saturated  vapours."     By  Professor  S.  Young. 

"  The  molecular  weights  of  metals  when  in  solution."  By  Messrs. 
Heycock  and  Neville. 

"  The  spectra  of  blue  and  yellow  chlorophyll  with  some  observa- 
tions of  leaf  green."     By  Professor  Hartley,  F.R.S. 


HAREISOX  AXD  SONS,  PEINTEBS  IN  OEDINAfiX  TO  HEB  MAJESTY,  ST.  IIAETIX  S  LANE. 


J 


limed  2(>/l  1/1890. 


PROCEEDINGS 

OF    THE 

CHEMICAL    SOCIETY. 

No.  88.  Session  1890-91. 


ember  20tli,  1890.     Dr.  W.  J.  Russell,  F.R.S.,  President,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Arthur  Colefax,  B.A.,  Ph.D.,  Ashgrove,  Bradford,  Yorkshire  ;  Ernest 
P.  Hooper,  Elmley,  Beckenham  ;  Moses  William  Jones,  343,  Aspen 
Terrace,  Church,  Lancashire  ;  Stephen  Newcome  Wellington,  River- 
dale  Hou>;e,  Brundall,  Norfolk  ;  Thomas  M.  Wyatt,  20,  Qaeen  Square, 
W.C. ;  David  Wilkinson,  Dunedin.  Otago,  New  Zealand. 

The  following  were  elected  Fellows  of  the  Society: — Messrs. 
Charles  P.  Branson ;  D.  G.  Clark ;  Charles  Edwin  Day ;  Robert 
Frost;  Colin  Gordon;  Arthur  R.  Haslam,  Ph.D.;  Wallis  Jenkins; 
John  McKillop ;  Thomas  Rhymer  Marshall ;  William  Alexander 
McCubbiu  ;  Tliomas  Parkes  ;  Richard  James  Redding  ;  Edward  Cox 
Seaton ;  Frederick  Smith ;  John  Brooks  Thornley ;  and  James 
Mitcbell  Wilson. 

The  following  papers  were  read  : — 

90.  "  A  new  method  of  determining  the  specific  volumes  of  liquids, 
and  of  their  satui^ted  vapours."  By  Sydney  Young,  D.Sc,  Professor 
of  Chemistry,  University  College,  Bristol. 

When  a  tube  closed  at  both  ends  and  partly  filled  with  a  liquid  is 
raised  in  temperature,  the  liquid  expands,  but  the  apparent  expansion 
is  less  than  the  real,  for  a  certain  amount  of  the  substance  separates 
and  occupies  the  space  above  the  liquid  in  the  form  of  saturated 
vapour.  If  the  density  of  the  vapour  were  known  it  would  be 
possible  to  apply  the  necessary  correction  ;  but  at  high  temperatures 
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and  pressures  this  is  not  the  case.  If,  on  the  other  hand,  the  upper 
part  of  the  tube  (enclosing  the  vapour  and  a  portion  of  the  liquid)  be 
heated  to  a  high  temperatui'e,  the  lower  part  being  kept  at  a  con- 
stant low  temperature,  and  if,  subsequently,  a  greater  length  of  the 
tube  be  heated  to  the  high  tempei-ature,  there  will  again  be  expan- 
sion ;  but  in  this  case  the  observed  expansion  will  be  greater  than 
the  real,  for  in  consequence  of  the  diminution  in  volume  of  the  satu- 
rated vapour,  a  portion  of  it  must  have  condensed. 

In  both  cases  we  have  the  same  two  unknown  values,  the  true 
volume  of  the  liquid  and  the  specific  volume  of  the  vapour,  and  from 
the  two  equations  involviug  the  experimental  data,  it  is,  therefore, 
possible  to  calculate  both  values. 

The  experimental  method,  based  on  the  principles  just  described, 
is  described  in  full  in  the  paper.  It  possesses  the  following  ad- 
vantages : — It  is  applicable  to  substances  such  as  nitrogen  peroxide 
or  bromine  which  attack  mercury ;  it  is  available  for  a  very  wide 
range  of  tempei'ature  and  pressure,  even  to  the  critical  points  of  many 
substances ;  the  data  obtained  serve  to  determine  not  only  the  specific 
volume  of  the  liquid  but  also  that  of  its  saturated  vapour. 

91.  "  The  molecular  condition  of  metals  when  alloyed  with  each 
other."     By  C.  T.  Heycock  and  F.  H.  Xeville. 

In  the  Journal  of  the  Chemical  Society  for  May,  1890,  we  showed 
that  1  atomic  proportion  of  a  metal  when  dissolved  in  tin  produces 
the  fall  in  the  freezing  point  that  on  the  theory  of  osmotic  pressure 
should  be  produced  by  one  molecular  proportion :  we  therefore 
concluded  that  when  metals  are  dissolved  in  tin  theii'  molecules  are 
monatomic.  During  the  past  summer  we  have  succeeded  in  carrying 
out  similar  experiments,  using  bismuth,  cadmium  and  lead  as  solvents. 
The  method  of  experimenting  was  practically  the  same  as  for  tin. 
"We  now  give  a  brief  abstract  of  our  results.  The  molecular  falls 
predicted  by  the  theory  of  osmotic  pressure,  that  is,  the  falls  that 
one  molecular  proportion  of  any  substance  ought  to  produce  when 
dissolved  in  100  atomic  proportions  of  the  solvent  metal,  are  as 
follows : — 

Solvent  bismuth,  mol.  fall  is  2-08"  C. 

Solvent  cadmium     „         ,,     4'o°  C. 

Solvent  lead  „         ,,     6"5°  C. 

Hence,  the  following  tables  show  that  the  atom  is  identical  with 
the  molecule  in  many  cases  : — 
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Bismuth. 


No.  of 
experiments. 

Ko.  of  atoms  per 
100  atoms  Bi. 

Mean  atomic  fall. 

20 
2 
4 
4 
4 
6 
4 
4 
3 
3 
4 
5 
5 

11— 1-75 
0-3- 0-9 
0  -3—4  -3 
0-16- 2-2 
0  -9—2  -2 
0-2— 1-2 
1-0— 4-0 
0  -4—1  -8 
0'8— 4-0 
0  -7—2  -5 
1-3— 4-8 
0-23— 0-6 
0-25— 2-3 

2  1 

Thallium 

2  -07  M. 

Mercury 

2-04 

Tin 

2  -03.     Steady. 

2-03 

2-02.     Steady. 

2-01 

Palladium 

Platinum 

Cadmium 

Gold 

1-97 

Sodium 

1  -94.     Steady. 

Silrer 

1-91 

Zinc 

1-6 

1-23 

Arsenic 

0-68.  Yery  steady. 

It  is  noticeable  that  arsenic  both  in  bismuth  and  cadmium  gives  -3  fall. 
Antimony I  3  I  0-23— I'O  I       2-79.     Else. 


Cadmium  as  a  Solvent. 


Antimony 
Platinum  . 

Bismuth  . . 

Tin 

Sodium  , .  . 

Lead 

Thallium. . 
Copper  . . . 
Mercury  . . 

Zinc 

Palladium. 
Potassium. 

Gold 

Arsenic . . . 


No.  of 
experiments. 


{ 


No.  of  atoms  per 
100  atoms  Cd. 


Mean  atomic  fall. 


0-3— 0-5 

4-71  M. 

0-08— 0- 13 

4  '55 

0-05— 0-5 

4-58 

2  -2—3  -6 

4-09 

0  -66—2  -6 

4-48 

0-6-1  -3 

4-44 

0  -84-1  -4 

4-4 

0  -24—1  -28 

4  -34  M. 

0-2— 2-0 

3-5.    No  falling  off. 

0  '^3—0  -68 

2-77 

0  -06—1  -6 

2-72.  No  falling  off. 

0  13— 0-26 

2-35 

O-o— 0-6 

2-26  M. 

0-14— 0-7 

1-48 

0-2 

1-6 

Seren  out  of  fourteen  metals  appear  to  have  monatomic  molecules,  the  osmotic 
pressures  ranging  from  2  to  more  than  40  atmospheres.  In  the  case  of  zinc, 
palladium  and  mercury,  there  is  a  smaller  fall  even  at  the  low  pressure  of  2 — 8 
atmospheres. 

Arsenic  gires  a  fall  of  i. 

Silver |  1  |  0-05  |     9-33  Kise. 

The  dissolved  substance  separates  from  the  solution  as  temperature  falls. 
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Lead. 


No.  of 
experiments. 

No.  of  atoms  per 
100  atoms  of  Sn. 

Mean  atomic  fall. 

Gold 

4 
3 
6 
4 
3 
4 
2 
3 
4 
2 
3 
6 

{     I 

2 

0-33— 2-7 
0-32— 1-8 
0-2- 1-4 
0-15— 0-6 
0-1— 0  195 
0-38— 4-9 

1-5 
0-2— 1-2 
0-t>— 4-7 
0-6— 61 
0-73-6 -7 
0-23— 4-6 
0-4— 1-8 
6  0—9  -0 

6  "45.     Steady 

6-45 

Silver 

6-45 

6-42 

6  15 

5 -33 

4-56 

4-43 

Antimonv   

3  -9.       Steady. 

3-62  1  Steady. 

3-31  y^ 

Merc  urv .  •  • . 

Bismuth , .  . . 

Tia 

Sodium 

3  -02  J  Steady. 
ll     jiSni. 
1-06? 

Theoretical  fall  =  6-5. 

Of  the  fourteen  metals  dissolved  in  lead,  it  would  appear  that  five  have  mon- 
atomic  molecules  ;  v\iiile  mercury,  bismuth  and  cadmium  are  diatomic ;  the  molecule 
of  tin  would  seem  oyer  a  long  range  to  be  tetratomic. 

92.  "The  estimation  of  cane-sugar."  By  C.  O'Sallivan,  F.R.S.. 
and  Frederic  W.  Tompson. 

The  authors  describe  a  new  method  of  estimating  sucrose  which 
they  claim  is  applicable  to  all  solutions  containiag  cane-sugar,  in- 
cluding natural  juices  and  other  preparations  in  which  the  use  of 
acids  is  not  possible.  The  process  is  a  very  simple  one,  and  it  is 
shown,  by  comparing  it  with  estimations  in  which  invertase  is  used, 
that  it  is  very  accurate.  It  is  based  on  the  one  used  by  Kjeldahl  in 
1881,  and  is  as  follows  : — 

The  neutral  solution  containing  cane-sugar  is  placed  in  a  constant 
tempei^ture  bath  at  55".  A  Kttle  pres.sed  bre\ver's  yeast  is  added, 
and  complete  admixture  secured  by  gentle  stirring.  At  the  end  of 
four  hours  inversion  is  nearly  always  finished.  The  solution  is  cooled, 
made  up  to  double  its  original  bulk  and  filtei'ed.  During  the  process 
there  is  a  decrease  in  the  optical  activity  of  the  solution,  and  an  in- 
ci'ease  in  the  cupric  reducing  power.  Each  of  these  factors  is  an 
accurate  measure  of  the  amount  of  cane-sugar  originally  present. 
The  authors  quote  experiments  showing  that  good  results  are  thu.-^ 
obtained  in  solutions  which  would  not  admit  of  the  use  of  acids. 


161 

93.  "  The  spectra  of  blue  and  yellow  chlorophyll,  -with  some  ob- 
servations on  leaf-green."     By  W.  N.  Hartley,  F.R.S. 

The  author  refers  to  the  numerous  memoirs  on  chlorophyll  of 
Stokes,  Sorby,  Chautard,  TimiriasefP,  Prirgsheim,  Reinke  and  of 
Russell  and  Lapraik  and  Schunck.  Having  been  occupied  at  various 
times  during  the  last  seven  years  in  an  investigation  of  the  different 
colouring  matters  described  under  the  name  of  chlorophyll,  he  has 
deemed  it  advisable  to  present  his  results  to  the  Society  without 
awaiting  the  farther  development  of  the  research.  The  subject- 
matter  may  be  conveniently  arranged  under  the  following  heads  : — 

a.  Observations  on  the  spectrum  of  chlorophyll  contained  in  living 

tissues. 
h.  The  spectrum  of  chlorophyll  as  seen  in  dried  leaves. 

c.  Mode  of  extracting   leaf-green   unchanged  and  separating  the 
blue  from  the  yellow  chlorophyll. 

d.  Measurements  of  the  spectra  of  the  chlorophylls. 

1.  Living  tissues  which  are  fresh  and  young  and  which,  therefore, 
contain  the  leaf-green  unaltered  exhibit  no  trace  of  a  band  in  the 
yellow  close  to  D,  such  as  is  usually  attributed  to  chlorophyll,  and 
there  is  no  indication  of  one  in  the  green.  Complete  absorption,  just 
beyond  h,  extends  through  the  ultra-violet. 

2.  Yellow  chlorophyll  has  a  distinct  absorption-band  in  the  red 
differing  from  that  of  hlue  chlorophyll.  It  has  likewise  a  distinct 
fluorescence. 

3.  When  light  is  concentrated  on  living  tissues  the  absorption 
spectrum  of  the  green  colouring  mattei  is  soon  altered. 

4.  Separation  of  hlue  from  yellow  chlorophyll.  The  hlue  chlorophyll 
may  be  extracted  from  minced  leaves  by  cold  absolute  alcohol,  and 
may  be  precipitated  by  addition  of  baryta.  The  yellow  chlorophyll  is 
not  so  precipitated,  or  not  precipitated  so  readily. 

A  warm  solution  of  boracic  acid  in  glycerine,  mixed  with  a  little 
alcohol,  liberates  the  unchanged  blue  chlorophyll  from  the  dried 
barium  compound. 

5.  The  blue  chlorophyll  exhibits  two  absorption-bands  in  the  red, 
close  together  ;  in  the  less  refrangible  region  of  rays  one  overlies  B 
and  the  other  overlies  C.     There  is  a  feebler  band  near  D. 

0.  Concentrated  solutions  of  yellow  chlorophyll  in  benzene  are  brown- 
i.sh  in  colour,  and  exhibit  a  magnificent  red  fluorescence. 

7.  When  blue  and  yellow  chlorophyll  are  separately  treated  with 
formic  acid  and  ether,  there  are  produced  two  new  substances  show^- 
ing  absorption-bands  in  the  green.  It  is  believed  that  when  these 
bands  have  been  observed,  either  in  preparations  of  chlorophyll  or  in 
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living  tissues,  that  the  chlorophyll  has  been  altered  by  oxidation  of 
formic  aldehyde  in  the  plant.  This  oxidation  could  be  caused  in 
living  tissues  by  an  excessive  degree  of  illumination,  which  causes  the 
destruction  of  the  tissues,  and  otherwise  by  exposure  of  the  contents 
of  the  plant  cells  to  air  or  oxygen.  An  excessive  illumination  causes 
an  exceedingly  great  activity  in  decomposing  carbonic  acid,  and 
probably  oxygen  cannot  be  respired  sufficiently  rapidly  ;  hence  there 
may  be  a  reverse  action,  or  an  oxidation  of  formic  aldehyde  to  formic 
acid, 

8.  The  leading  characteristics  of  unaltered  leaf-green  are  those  of 
blue  chlorophyll,  namely,  an  intense  absorption  in  the  red,  stronger 
even  than  in  the  violet  or  ultra-violet. 

94.  "  Note  on  dibenzanilide."     By  J.  B.  Cohen,  Ph.D. 

In  consequence  of  the  appearance  of  the  papers  of  Paal  and  others, 
and  of  Pictet  (Berichfe,  1890,2587  and  3011),  the  author  describes 
the  results  of  experiments  made  some  time  ago.  He  comes  to  the 
conclusion  that  up  to  the  present  dibenzanilide  has  not  been  prepared  ; 
at  any  rate,  not  in  the  pu.re  state.  He  finds  that  on  heating  benzanil- 
ide  with  acetic  anhydride  and  a  small  quantity  of  fused  sodium 
acetate,  it  is  converted  into  acetanilide. 


ADDITIONS  TO  THE  LIBRARY. 

Bij  Purchase. 

Lehrbuch  der  organischen  Chemie,  von  V.  Meyer  und  P.  Jacobsen. 
Band  I,  Hiilfte  1.     Leipzig  1890. 

La  Revolution  chimique  :  Lavoisier,  par  M.  Berthelot.    Paris  1890. 

Das  Fahlberg'sche  Saccharin  (Anhydro-orthosulfaminbenzoesaure), 
Yon  R.  Stutzer.     Braunschweig  1890. 

Universal-Pharmakopoe,  von  B.  Hirsch.  Band  11.  Gottingen, 
1890. 

Handbuch  der  Photographic,  von  H.  W.  Vogel.  I.  Theil :  Die 
Photochemie.     Berlin  1890. 

Lehrbuch  der  technischen  Chemie,  Ton  H.  Ost.     Berlin  1890. 

Lehrbuch  der  chemischen  Untersuchuno-s-Methoden  zur  Diagnostik 
innerer  Krankheiten,  von  F.  Wiesener.     Berlin  1890. 

Geschichte  des  Zuckers,  von  E.  O.  von  Lippmann.     Leipzig  1890. 

Einfiihrung  in  das  Studium  der  theoretischen  Chemie,  von.  A. 
Rossing.     Miinchen  und  Leipzig,  1890. 
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Die  Bacteriologie  in  ihren  Beziehungen  zur  Landwirthsohaft,  von 
E.  Kramer.  Theil  I :  Die  in  der  Landwirthschaft  durch  Bakterien 
bewii'kten  Vorgange.     Wien  1890. 

1.  Ueber  Aufnalime  und  Ausgabe  ungeloster  Korper.  II.  Zur 
Kenntniss  der  Plasmahaut  und  der  Vacuolen,  nebst  Bemerkungen 
liber  den  Aggregatzustand  des  Protoplasmas  und  iiber  osmotische 
Vorgange,  von  W.  Pfefter  (aus  Bd.  XVI  der  Abtb.  der  k.  Siiclis. 
Ges.  der  Wissen.).     Leipzig  1890. 

Berichte  der  Versuchsstation  fiir  Zuckerrolir  in  West- Java.  Heft  I. 
Dresden  1890. 

Gas-analytische  Methoden,  von  W.  Hempel.  2te  Aufl.  Brauu- 
schweig  1890. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  in 
December.  Fellows  desiring  grants  are  requested  to  forward  their 
applications  to  the  Secretaries  before  December  13th. 


At  the  next  meeting,  on  December  4th,  there  will  be  a  ballot  for 
the  following  candidates  : — 

1.  Abrines,  Gustavas  Anthony,  Waterport  Street,  Gibraltar. 
.    2.  Baxter,  William,  Fordingbridge,  Hants. 

3.  Belbin,  T.  St.  John,  Bolton  Mansions  Hotel,  South  Kensino-ton. 

4.  Brierly,  John  Thomas,  249,  Bolton  Road,  Chorlej.  Lancashire. 

5.  Butcher,  William  J.,  Emanuel  College,  Wandsworth  Common. 
.   6.  Butler,  William  Waters,  Elmdon,   Sellj  Park,  near  Birmino-. 

ham. 

7.  Brownsword,  Frank,  Heaton  Moor,  Stockport. 

8.  Bamber,  M.  Kelway,  The  Lodge,  St.  Waltham,  Chelmsford. 

9.  Bentz,    Ernest,    147,    Bishop  Street,    Alexandra  Park,   Man- 

chester. 

10.  Barrows,  Arthur  E.,  Bloomfield   Iron  Works,  Tipton,  Stafford- 

shire. 

11.  Blenkinsop,  W.  E.  B.,  15,   Earlsfield  Road,  Wandsworth  Com- 

mon. 

12.  Cheatham,  Thomas  Arthur,  29,  Park  Road,  Glasgow. 

13.  Crosskey,  Arthur  William,  Bentcliffe,  Accrino-ton. 

14.  Cooke,  Arthur  William,  15,  Belle  Vue  Terrace,  Leeds. 

15.  Cox,  Frederick  Hudson,  79,  Angell  Road,  Brixton,  S.W. 

16.  Dudley,  WilHam  L.,  Nashville,  Tennesee,  U.S.A. 

17.  Edwards,  Thomas,  Brewery  House,  Rhymney,  Monmouthshire. 
.-18.  Edwards,  Walter  N.,  4,  Heme  Hill  Road,  S.E. 
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19.  Goodwin,  Thomas  S.,  Montgomery  Cottage,  Newton,  Glasgow. 

20.  Green,  Alfred  Henry,  Oaklands,  Lowton,  Newton-le-Willows. 

21.  Heller,  William  Mahovve,  St.  Dunstan's  College,  Catford,  S.E 

22.  Hewlett,  John  C,  Elmhurst,  Bjckenham,  Kent. 

23.  HolloAvay,  Charles  Terry,  Apsley  Villa,  Lewisham   High  Road. 

S.E. 

24.  Jackson,  John  Richard,  51,  Abhotsford  Place,  Glasgow. 

25.  Jackson,  John,  Tredegar  Road,  Rhymney. 

26.  Lunt,  Joseph,  5,  South  View,  Kccleston  Road,  Ealing,  W. 

27.  Leason,  George  Griffiths,  Ashfield  Cottage,  Stoke-on-Trent. 

28.  Myers,  Harry  C,  Stras^burg,  Germany. 

29.  Mackeay,  William,  2,  Victoria  Mansions,  Westminster. 

30.  Murray,  Thomas  Smith,  7,  Gayfield  Square,  Edinburgh, 

31.  Ormandy,  William  Reginald,  Park  Road,  Newton-de- Willows. 

32.  Pond,  James  Alexander,  Auckland,  New  Zealand. 

33.  Platts,  Thomas,  7,  Victoria  Street,  London,  S.W. 

34.  Redman,  Henry  Ramsen,  10,  The  Gardens,  Dnlwich,  S.E. 

35.  Robertson,  G.  H.,  3'),  Hemstall  Roid,  West  Hampstead, 

36.  Seccombe,  Charles  William,  Church  Park,  Whitchurch,  Tavi- 

stock. 

37.  Sainter,  Ernest  Henry,  176,  High  Street,  Redcar. 

38.  S pence,  J.  Napier,  9,  Headstone  Terrace,  Harrow. 

39.  Steel,  Thomas,  Jarraville,  Melbourne,  Victoria. 

40.  Sudborough,  John  Joseph,  111,  Stratford  Road,  Birmingham. 

41.  Sprayne,  Charles  Thomas,  Reinsgraben,  Gottingen. 

42.  Tate,  Francis  Henry,  9,  Hackins  Hey,  Liverpool. 

43.  Wood,  John  Cundali,  32,  Frederick  Street,  Sunderland. 

44.  Wadsworth,  George  Henry,  3,  Sonthfield   Square,  Lamb  Lane, 

Bradford. 

45.  Wood,  Sidney,  5,  Woodview,  Bradford,  Torks. 

46.  Young,  George,  5,  Colington  Road,  Edinburgh. 


The  following  paper  will  be  read:  — 

"The  volumetric  estimation  of  titanium."     By  Dr.  B.  Brauner. 


HABSieON  AND  80HS,  FBINTEB8  IW  OBDINAET  TO  HEE  MAJESTY,  ST.  UABIIN'S  LABB. 


Issued  13/12/189U. 

PROCEEDINGS 

OF    THK 

CHEMICAL    SOCIETY. 


No.  89.  Session  1890-91. 


December  4th,  I8i;'0.     Dr.  W.  J.  Russell,  F.R.S.,  President,  in  the 

Chair.' 

Certificates  were  read  for  the  first  time  in  favour  of  Messi*s. 
Charles  Henry  Corbett,  Barnard  Castle ;  Hendi'ick  Thomas  Donovan. 
Crumpton  Street,  Bridgetown,  Barbadoes  ;  Henrv  Charles  Jenkins. 
Lome  Villa,  Iveson  Road,  Hampstead ;  William  Morlej  Martin. 
Cardrew,  Redruth ;  Arnold  Whitaker  Oxford,  8,  Henrietta  Street, 
Cavendish  Square,  W. ;  Frederick  William  De  Veiling,  High  Street, 
Heckmondwike.  Yorkshire ;  Herbei't  D.  Shaw,  Castle  Mount, 
Sandal,  .nr  Wakefield  ;  R.  Stockdale,  The  Grammar  School,  Leeds  : 
Kenelm  Edward  Sjmes,  Magdalen  House,  Bridport,  Dorset. 

The  following  were  elected  Fellows  of  the  Societ}' : — Messrs. 
Gustavus  Anthony  Abrines ;  John  Thomas  Brierley ;  William  J. 
Butcher;  William  Waters  Butler;  Frank  Brownsword  ;  M.  Kelway 
Bamber ;  Ernest  Bentz ;  W.  E.  B.  Blenkinsop ;  Thomas  Arthur 
Cheetham ;  Arthur  William  Crosskey ;  Arthur  William  Cooke ; 
William  L.  Dudley ;  Thomas  S.  Goodwin ;  Alfred  Henry  Green ; 
William  Mahowe  Heller ;  John  Richard  Jackson ;  Joseph  Lunt ; 
Harry  C.  Myers;  William  Mackeay ;  Thomas  Smith  Murray: 
AVilliam  Reginald  Ormandy ;  James  Alexander  Pond ;  Thomas 
Platts ;  G.  H.  Robertson ;  Ernest  Henry  Sainter ;  Thomas  Steel ; 
John  Joseph  Sudborough  ;  Charles  Thomas  Sprayne  ;  Francis  Henry 
Tate ;  George  Henry  Wadsworth  ;  Sidney  Wood  ;  George  Young. 

The  following  papers  were  read  : — 

95.  "  The  action  of  heat  on  ethylic  /3-amidoorotonate."  Part  I. 
By  J.  I^ormau  Collie,  University  College,  London. 

Some  years  ago,  whilst  working  with  ethylic  /S-amidocrotonate,  the 
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autlioi'  noticed  tliat  during  its  purification  by  distillation  under  re- 
duced pressure  a  crystalline  compound  of  the  formula  C10H13XO3  = 
2C6HnNOo  —  XH;,  —  CjIl.O  was  always  produced  in  small  quantities, 
and  remained  behind  in  the  fractionating  flask.  This  condensation 
product  was  found  to  be  the  ethylic  salt  of  an  acid  CgHsNOs,  which 
from  its  properties  was  considered  to  be  the  monocarboxylic  acid  of  a 
hydroxylutidine.  Owing  to  the  small  quantities  obtained,  the  in- 
vestigation was  carried  no  further.  Since  then,  having  had  to  work 
with  large  amounts  of  ethylic  /3-amidocrotonate,  a  further  supply  of  the 
condensation  compound  has  been  obtained,  and  a  more  exact  study  of 
its  derivatives  has  been  po.ssible.  The  author  now  finds  that  the  acid 
is  vot  a  hydroxyl  derivative  of  lutidine,  but  hdidoneinnnocarhoxylic 
acid,  for  on  heating  it  yields  carbon  dioxide  and  lutidone  or  aa'. di- 
methyl py  rid  one.  This  partial  decomposition  by  heat  of  ethylic 
S-amidocrotonate  is  therefore  very  similar  to  that  which  ethylic 
acetoacetate  undergoes  in  its  conversion  into  dehydracetic  acid  during 
distillation :— ^CeHi.A  =  CgH.O^  +  2C,H,0H.  ' 

Feist  in  his  interesting  paper  on  dehydi-acetic  acid  {Aniialen,  257, 
2-i3)  has  shown  that  it  is  easily  converted  into  dimethylpyrone- 
carboxylic  acid,  the  oxygen  analogue  of  dimethylpyridonecarboxylic 
acid: — 

CHa-C-O-C-CHs  CH^-C-XH-C-f'H^ 

COOH-C-CO-CH       ■  COOEt-C-CO-CH 

DimethTlpyronecarboxylic  DimetlivlpTridonemonocarbosTlic 

acid.  ethvl  etlier. 

Ethylic  lutidonemonocarboxylate  does  not  decompose  when  boiled 
with  caustic  soda,  but  is  merely  hydrolysed  and  converted  into  the 
sodium  salt  of  the  acid  ;  with  phenylhydrazine  and  hydroxylamine  it 
also  does  not  form  any  compounds,  and  thus  differs  from  dehydr- 
acetic acid.  With  bromine  it  forms  a  monobrominated  derivative. 
CioHijNOaBr,  and  with  pentachloride  of  phosphorus  the  compound 
C10H10NO2CI.  The  acid  obtained  from  the  sodium  salt  melts  at 
247^  C,  decomposing  at  the  same  time  into  carbon  dioxide  and  a 
compound  which  agrees  in  every  respect  with  the  aa'-dimethyl- 
pyridone,  CtH^O,  obtained  bv  Haitinger  fi-om  dehydracetic  acid,  and 
also  by  Conrad  and  Geutzeit  by  heating  lutidonedicarboxylic  acid. 
This  lutidone  when  heated  with  zinc-dust  yields,  according  to 
Haitinger,  aa'-dimethylpyridine  boiling  at  148 — 151°  C,  whilst  the 
aa'-dimethylpyridine  obtained  from  other  sources  boils  at  1-1:2 — 143"  C. 
Conrad  and  Geutzeit  also  obtained  a  lutidine  from  this  lutidone,  but 
do  not  give  its  boiling  point.  The  author  has  been  able  to  obtain  a 
lutidine  by  four  different  methods : — 

(1.)  By  distillation  of  the  potassium  salt  of  Intidonecarboxylic  acid 
with  excess  of  solid  caustic  potash.  . 
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(2.)  Bj  tlie  prolonged  actiou  of  nascent  hydrogen  (from  tin  and 
hydrochlonc  acid)  on  the  chlorolutidine  obtained  bj  treating  the 
lutidone  with  peiitachloride  of  phosphorus. 

(3.)  By  heating  the  chlorolutidine  with  zinc-dust  in  an  atmosphere 
of  hydrogen. 

(4.)  By  heating  the  chlorolutidine  obtained  from  dehydracetic  acid 
by  Haitinger's  method  with  zinc-dust. 

All  these  four  methods  gave  a  lutidine  boiling  at  144 — 145°  C, 
and  yielding  a  platinum  salt  melting  at  210^212°  C,  the  melting 
point  found  by  Epstein  aud  Ladenburg  for  the  chloroplatinate  of 
aa'-dimethylpyi'idine.  The  author  has  also  been  able  to  compare 
this  lutidine  with  a  lutidine  boiling  at  143 — 144°  obtained  by 
Professoi-  Ramsay  from  bone  oil,  and  is  led  to  regard  it  as  identical 
therewith.  By  oxiiation  of  the  lutidine  from  ethylic  y3-amido- 
crotonate  with  pofassium  permanganate,  a  pyridinedicarboxylic  acid 
was  obtained  melting  at  235°  C.  (corr.),  which,  on  heating,  gave  pyrid- 
ine, showing  that  it  was  dipicolinic  or  aa'-pyridinedicarboxylic  acid. 

96.  "The  action  of  heat  on  nitrosyl  chloride."  By  J.  J.  Sud- 
borough,  B.Sc.  (Lond.j,  and  G.  H.  Miller. 

An  account  is  given  of  a  series  of  determinations  of  the  vaponr- 
(lensity  of  nitrosyl  chloride,  NOCl,  at  various  temperatures.  At 
temperatures  from  15°  to  693°,  the  values  obtained  so  nearly  coincide 
with  the  theoretical  value  3267,  that  it  is  to  be  supposed  that  no 
dissociation  takes  place  below  about  700°.  At  higher  temperatures, 
the  compound  is  no  longer  stable,  as  the  following  numbers  show : — 


Temperature. 

Yapour  density. 

784° 

31-77 

796 

31-36 

815 

31 -00 

928 

29-00 

968 

27-30 

985 

27-00 

The  results  show  that  in  comparison  with  nitrogen  dioxide,  NOo, 
which  is  completely  decomposed  below  620°,  nitrosyl  chloride  is  a 
highly  stable  compound. 

Nitrosyl  chloride  in  its  reactions  w  ith  water  behaves  as  the  chloride 
of  nitrous  acid,  and  inasmuch  as  nitrous  acid  not  only  forms  nitroso- 
compouuds,  but  also  hydroximes  by  interaction  with  the  CH2  group, 
nitrous  acid  would  appear  to  have  the  formula  OlN'OH,  and  the 
chloride  the  formula  0!N-C1.  As  nitric  oxide  and  nitrosyl  chloride 
show  no  tendency  to  polymerise,  the  union  which  takes  place  between 
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NOj  and  NO3  at  temperatures  below  140^  is  probably  established 
between  oxygen  atoms,  and  as  only  like  molecules  of  NOj  are  con- 
cerned in  the  formation  of  nitrogen  peroxide,  it  is  unlikely  that  the 
latter  has  an  unsymmetrical  formula  :  the  formula  0!X'0-0*NIO 
would  appear  to  satisfy  the  requirements  of  the  case ;  this  leads  to 
the  formula  0!N'0  for  tbe  dioxide,  and  it  may  be  that  the  instability 
of  the  dioxide  is  due  to  the  unsaturated  condition  of  the  oxygen.  . 

97.  "The  volumetric  estimation  of  tellurium."    By  Dr.  B.  Brauner 

Hitherto  only  gravimetric  methods  have  been  adopted  in  estimating 
tellui'ium,  and  as  they  involve  the  use  of  weighed  filters,  the  determi- 
nation is  subject  to  considerable  error,  besides  occupying  much  time. 
The  author  describes  two  volumetric  processes.  The  first  is  based  on 
the  reduction  of  solutions  of  tellurium  dioxide  by  stannous  chloride  : — 

TeCli  +  2SnCl.,  =  Te  -f  2SnCl4, 

TeOi    +  2SnCL  +  4HC1  =  Te  +  2SnCl4  +  2H,0. 

The  tellurium  compound,  together  with  muriatic  acid,  is  digested 
with  excess  of  stannous  chloride,  and  the  excess  subsequently  deter- 
mined by  iodine  and  thiosnlphate. 

The  second  method  consistf*  in  adding  an  excess  of  potassium 
dichromate  solution  to  the  solution  of  tellurium  dioxide  in  muriatic 
acid,  the  excess  of  dichromate  being  subsequently  determined  by 
means  of  ammonium  ferrous  sulphate  : — 

3TeOo  +  K.CrA  +  8HC1  =  STeOs  +  2KC1  +  CroCle  +  4H,0. 

Results  are  quoted  showing  that  the  first  method  gives  satisfactory 
results  ;  but  the  second  does  not  appear  to  be  one  of  practical  value. 


.At  the  next  meeting,  on   December  18th,  the  following  papers  will 
be  read  : — 

"The  constitution  of  dehydracetic  acid."     By  Dr.  Collie. 

"  The  theory  of  dissociation  into  ions  and  its  consequences."     By 
S.  U.  Pickering.  ■ 

"  The  a-  and  ^-modifications    of    benzene  hexachloride."     By  Dr.    j 
Matthews. 

"  The  fermentation  of  calcium  glycerate ;  an  optically  active  glyceric 
acid."     By  Professor  P.  F.  Frankland  and  W.  Frew. 

"  Phenuvic  acid."     By  Dr.  Colefax.  M 
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December  18tli,  1890.     Dr.  W.  J.  Russell,  F.R.S.,  President,  in  the 

Chair. 

Messrs.  William  J.  Butcher,  Thomas  Platts,  Charles  T.  Branson  and 
Wm.  H.  Barracloiigh  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Charles  Norris  Adams,  M.A.,  128,  ChorJton  Road,  Manchester; 
Robert  John  Brown,  76,  Grenville  Street,  Stockport  ;  Frederick 
John  Bloomer,  7,  Boundaries  Road,  Balham,  S.W.;  Robert  Bond 
Greaves,  l.")-!.  Cemetery  Road,  Sheffield ;  Frederick  William  Harrold, 
12,  Hereford  Gardens,  Park  Lane,  W. ;  Edgar  J.  Millard,  50,  Hillside 
Road,  Stamford  Hill,  I^. ;  Frederick  Herbert  Moore,  45,  St.  Mary's 
Road,  Peckham,  S.E. ;  Michael  Samuel  Bickering,  40,  Price  Street, 
Burslem,  Stoke-on-Trent  ;  William  Jackson  Pope,  South  Street, 
Ponders  End;  A.  H.  Tapp,  The  Gables,  Shortlands,  Kent. 

The  following  papers  were  read  : — 

98.  "  lN"ote  on  the  constitution  of  dehydracetic  acid.''  By  Norman 
Collie,  Ph.D.,  F.R.S.E. 

Dviring  the  investigation  of  the  effect  of  heat  on  ethylic  (S-amido- 
crotonate.  the  production  of  lutidone  derivatives  seemed  to  point  to 
a  close  resemblance  existing  between  the  products  formed  from  the 
crotonic  salt  and  ethylic  acetoacetate  when  heated.  The  author 
was,  therefore,  lead  to  enquire  into  the  formulee  which  various  in- 
vestigators had  given  to  dehydracetic  acid,  the  condensation  product 
formed  when  ethylic  acetoacetate  is  distilled.  This  peculiar  acid  has 
for  long  been  the  subject  of  investigation,  and  the  various  formulae 
which  have  been  suggested  are  all  open  to  criticism,  as  Feist  in  his 
very  excellent  paper  on  this  acid  {Aunalen,  257,  2oo)   has  shown. 
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The  formula  given  by  Feist,  however,  is  itself  inadequate.  The  pro- 
duction of  the  acid  takes  place  according  to  Feist  as  follows  : — 

CHj-C-OlH CHaOiCO  CH3-C-0— CO 

HC-CO-|OC,H5-H|-C:C(OH)-CH3  "^       HC-CO-C:C(OH)-CH., 

+  'JCoHsOH. 

He  discards  the  carboxylic  group  in  his  formula,  as  Ostwald  has 
shown  that  the  conductivity  of  the  substance  precludes  the  assump- 
tion that  it  is  a  true  acid. 

The  formation  of  a  dichloride  by  the  action  of  pontachloride  of 
phosphorus,  which  apparently  involve.^  the  displacement  of  two 
hydroxyl  groups  by  chlorine  ;  the  production  of  orcinol  by  hydrolysis 
with  baryta  water ;  and  the  acid  properties  of  the  monoraethylic 
derivative  noticed  fii-st  by  Perkin  cannot,  however,  be  interpreted 
easily  by  Feist's  formula.  The  formula  which  the  author  proposed 
appears  not  only  to  account  for  all  the  methods  of  formation  and 
interactions  of  dehvdracetic  acid  in  cases  in  which  Feist's  formula  is 
satisfactory,  but  also  in  those  in  which  Feists  formula  is  evidently 
insufficient.     It  is  as  follows  : — 

CH3CU.CH;-C:|0HoiCH-CQ-CHo-C0 

O^C.Hil  |H  C0H5U.    "^ 

CH3-CO-CH,-C:CH-CO-CH2-c6 

O I      +  C.HjOH  +  C,H4  +  H.O. 

The  tautomeric  form  would  be,  therefore, 

CH3-C(0H):CH-C:CH-C(0H):CH-C0. 

6 ^1 


The  formation  of  a  dichloride  can  easily  be  represented,  also  the 
existence  of  an  acid  monomethyl  derivative  ;  the  formation  of  orcinol 
would  take  place  as  follows  : — 

CH3-C(0H):CH-C:CH-C(0H):CH-C0 

6 ^1 

when  treated  with  baryta  water  would  yield 

CH3-C:CH-C(0H):CH-C(0H):CH 
fOH^I  I  COUH  I 

^  CH3.C=CH— C(OH)  ^  g  Q        ^^^ 
CH:C(OHrC-CH 

Geuther,  the  discoverer  of  dehydracetic  acid,  first  suggested,  in  l$H(j. 
that  it  was  formed  by  the  dehydration  of  acetic  acid,  -iCH3C00H  = 
CgHsOi  +  4H20.  This  idea  is  shown  to  be  correct  if  we  consider  the 
synthesis  of  this  acid  by  heating  chloride  of  acetyl  and  pyridine, 
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CHs-CO  |~Cl^ff"|  CH2CO  I  CI     HI  CH,-CO  '  CI     H  ^  CH.COCl. 

CH3-C0-CHvC:CH-C0-CH..-C0, 
0|H  CI  I 

CH3-C0-CH.-C:CH-C0'CH.-C0, 

I ! 

o 

and  if  we  take  acetoacetic  acid  as  diacetic  acid,  the  deliydracetic  acid 
becomes  the  c-lactone  of  tetracetic  acid. 

99.  "The  theory  of  dissociation  into  ions,  and  its  consequences." 
Bj  8.  U.  Pickering. 

According  to  the  present  physical  theory  of  sulution.  the  only  change 
which  occurs  -vvlien  hydrogen  chloride  gas  is  dissolyed  in  \yater  is  the 
dissociation  of  the  HCl  molecules  into  their  ions :  this  change  Arrhenius 
said  must  absorb  heat,  and.  if  so,  there  must  have  been  creation  of 
heat,  as  heat  is,  as  a  matter  of  fact,  evolved  during  the  dissolution. 
It  appears  that  this  difficulty  is  now  met  by  supposing  that  the  heat 
absorbed  in  the  dissociation  of  the  molecule  into  atoms  is  more  than 
counterbalanced  bj  the  heat  evolved  in  the  combiuation  of  electrical 
charges  with  the  atoms.  This  involves  the  idea  of  these  charg?s 
being  things  independent  of  the  atoms,  and  being  called  into  exist- 
ence from  nowhere,  and  by  no  assignable  means ;  it  involyes  the  idea 
of  matter  being  capable  of  combining  with  energy,  or  an  affection  of 
raattei-,  and  thereby  evolving  heat;  and  it  necessitates  the  conclu- 
sion tliat  electrical  charges  of  an  opposite  sign  repel  each  other,  and 
act  antagonistically  to  chemical  attraction.  Such  conceptions  seem 
scarcely  possible,  and  are  in  direct  opposition  to  Faraday's  electro- 
chemical theory.  Calling  the  ions  "allotropic  atoms"  instead  of 
"  charged  atoms  "  would  seem  to  be  mereh'  a  change  of  name,  which 
obviates  none  of  those  objections. 

The  theory  \vould,  unlike  the  hydrate  theory,  appear  to  be  incapable 
of  giving  any  satisfactory-  explanation  of  the  absorption  of  heat  which 
occurs  when  many  solid  salts  are  dissolved  in  water.  It  may  also  be 
shown  that  the  potential  energy  of  a  dissolved  salt  must  be  inter- 
mediate in  many  cases  between  that  of  the  solid  and  gaseous  salt,  a 
fact  which  it  is  difficult  to  reconcile  with  the  idea  of  the  dissolved 
substance  being  in  any  sense  in  an  atomic  condition.  In  some  cases, 
moreover,  the  thermal  results  attending  the  dilution  of  a  dilute  solu- 
tion must  lead  to  the  conclusion  that  the  formation  of  ions  from  the 
gaseous  molecules  absorbs  heat,  whereas  in  the  same  case  the  heat  of 
dissolution  of  the  ordinary  gaseous  salt  is  found  to  be  a  large  positive 
quantity,  and  must  lead  to  a  di  imetrically  opposite  conclusion. 


It  must  be  unticoJ  thai  the  fir.st  hypothesis  of  Clausius — that  a  few 
molecules  in  solution  are  dissociated  into  their  ions  by  accidental 
superheating — would  seem  to  have  little  in  common  with  the  present 
dissociation  theory.  The  second  hypothesis  of  Clausius — that  a  free 
interchange  of  atoms  can  take  place  between  molecules  without  neces- 
sarily resulting  in  the  liberation  of  atoms — would,  however,  seem  to 
be  sufficient  to  explain  all  the  facts  of  electrolysis,  and  it  obviates  the 
objections  which  may  be  raised  against  the  idea  of  there  being  even  a 
few  free  atoms  in  solution. 

Discussion". 

Professor  Ramsay  agreed  viith.  Mr.  Pickering  that  many  difiBcuIties 
still  remained  to  be  solved  before  accepting  the  theories  of  Arrhenius 
and  Van't  HofF  in  their  entirety.  He  thought,  however,  that  a 
theory,  whatever  its  nature,  could  not  be  regarded  as  an  absolute 
explanation  of  phenomena,  but  merely  as  a  mental  picture,  whereby 
phenomena  familiar  to  our  senses  could  be  conceived  as  analogous  to 
those  Avhich  do  not  directly  appeal  to  our  senses.  It  might  well  be 
possible  that  the  analogy  was  a  defective  one  ;  '"  we  explain,"  many 
phenomena  by  the  "  atomic  theory,"  but  have  a  very  limited  concep- 
tion of  an  "  atom ; "  and  the  analogy  between  dilute  solutions  and 
gases  must  also  be  accepted  merely  as  provisional — as  a  means  of  con- 
necting together  a  great  number  of  phenomena  which  would  other- 
wise remain  isolated  facts.  By  all  means  let  us  draw  attention  to 
seeming  discrepancies ;  to  explain  them  may  involve  modification  of 
the  theory  ;  but,  until  we  have  a  better  one,  let  us  accept  one  which 
correlates  a  larsfe  number  of  phenomena  which  have  not  otherwise 
been  united  under  any  scheme. 

Mr.  Pickering  said  that  he  certainly  could  not  agree  with  Professor 
Ramsay's  contention  that  the  dissociation  theory  should  be  received 
because  it  explained  certain  numerical  relations,  in  spite  of  the  fact, 
which  Professor  Ramsay  appeared  to  admit,  that  it  could  not  be  sup- 
ported on  any  rational  gi'ounds.  He  scarcely  thought  that  Professor 
Ramsay  could  be  right  in.  saying  that  the  dissociationists  would 
attempt  to  explain  some  of  the  difficulties  by  stating  that  energy  is  a 
form  of  matter.  If  such  Avere  the  case,  all  our  present  science  must 
be  wrong ;  and  even  though  this  view  might  account  for  heat 
(?  matter  or  motion)  being  developed  when  this  energy-matter  com- 
bined with  ordinary  matter,  we  should  still  not  be  justified  in  calling 
it  into  existence  from  nowhere  just  when  it  suited  our  convenience. 
Professor  Ramsay's  suggestion  that  no  molecules  could  react  chemi- 
cally would  lead  to  the  conclusion  that  no  chemical  change  could 
occur  unless  the   molecules    were   prerionsly  dissociated  by  heat  or 
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some  other  external  agency,  a  eouclusiou  which  would  obviously  be 
at  variance  with  known  facts. 

Ostwald's  experiment,  in  which  a  current  produced  by  static  elec- 
tricity effects  electrolysis,  can  certainly  be  explained  on  the  dissocia- 
tion theory,  but  so  also  it  can,  of  course,  on  any  other  theory ;  it  is 
diflBcult,  therefore,  to  see  how  it  can  be  brought  forward  by  Ostwald 
as  a  conclusive  proof  of  the  dissociation  theory. 

100.  "  The  fermentation  of  calcium  glycerate  by  Bacillus  ethaceticus." 
By  Percy  F.  Frankland,  Ph  D.,  and  William  Frew. 

The  authors  describe  the  fermentative  decomposition  of  calcium 
glycerate  brought  about  by  a  micro-organism,  previously  isolated  and 
described  by  one  of  them  (Proc.  Roy.  Soc,  46,  345),  and  to  which  the 
name  of  Bacillus  ethaceticus  was  given,  in  consequence  of  the  products, 
ethyl  alcohol  and  acetic  acid,  to  which  it  gives  rise  in  several  fermenta- 
tions already  studied.  The  products  obtained  in  this  fermentation  again 
were  principally  ethyl  alcohol  and  acetic  acid,  together  with  smaller 
proportions  of  formic  and  succinic  acids.  In  the  case  of  each  com- 
pleted fermentation,  there  was  also  found  a  quantity  of  a  fixed  acid 
amounting  to  about  one-half  of  the  glyceric  acid  employed ;  this  acid 
was  insoluble  in  ether,  and  in  other  respects  resembled  glyceric  acid. 
Lead  salts  were  prepared  from  this  residual  acid,  but  these  were  of  a 
basic  character,  and  could  not  be  obtained  in  a  pure  state,  but  in 
composition  they  approximated  to  basic  lead  glycerates.  The  nature 
of  this  residual  acid  is  further  discussed  in  the  following  communica- 
tion. As  regards  the  other  above-mentioned  products,  the  following 
quantities  were  obtained,  in  each  case  from  60  grams  of  calcium 
glycerate,  (C3H504)2Ca,20H.  :— 


Fennenta- 
tion. 


I 

II 

III 

IV 


Etkjl  alcohol. 


1  '711  gram 

(lost) 
(0  "71  gram) 
1  299    „ 


Acetic  acid.         Formic  acid. 


6  ■  065  grams  1  '067    gram 

6-187      „  0-985        „ 

(3  -694      „     )  (0  -0806      „  ) 

7-00        „  0-132 


Total  volatile 

acid  calculated  as 

acetic  acid. 


7  "450  grams 
7  -472       „ 
(3-799       „    ) 
7-198       „ 


About  one-half  of  the  fermented  liquid  was  lost  in  Expt.  Ill,  so 
that  no  value  attaches  to  the  absolute  amounts  found,  but  the  ratio  of 
alcohol  to  acids  remained  undisturbed  by  the  loss. 

The  proportion  of  alcohol  to  acetic  acid  in  Fermentations  III  and 
IV,  in  which  but  little  formic  acid  was  produced,  is  respectively 
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Fermentation  III. ...      Alcohol  .  Acetic  acid  ::  1  :  5'35 
IV ,  „  1:5-54 

This  relationship  corresponds  approximately  to  1  mol.  of  alcohol  to 
4  mols.  of  acetic  acid  : — 

C2H5OH  :  4(C1H3-C00H)  =  46  :  240  =  1  :  5-2. 

The  aathors  provisionally  suggest  the  following  as  the  equation 
according  to  which  the  glyceric  acid  undergoes  this  decomposition : — 

SCgHeOi  =  CaHeO  +  4C.H,0,  +  OH,  +  5C0o  +  SH^. 

This  equation  not  only  indicates  the  molecular  relationship  between 
the  alcohol  and  acetic  acid  formed,  but  is  also  fairly  in  accordance 
with  the  proportions  of  these  substances  obtained  in  the  decomposi- 
tion of  a  given  weight  of  glyceric  acid. 

101.  "  An  optically  active  glyceric  acid."  By  Percy  F.  Frankland, 
Ph.D.,  and  William  Frew,  University  College,  Dundee,  St.  Andrews 
University. 

The  residual  non-volatile  acid  referred  to  in  the  previous  note  is 
shown  to  be  of  the  two  oppositely  active  forms  of  which,  according 
to  Van't  Hoff's  theory,  ordinary  inactive  glyceric  acid  is  composed. 
by  repeating  the  expei'iments  on  a  much  larger  scale,  the  authors 
have  succeeded  in  obtaining  the  calcium  salt  in  the  form  of  beautiful, 
transparent  and  colourless,  prismatic  crystals,  whilst  ordinary  calcium 
glycerate  is  only  obtainable  as  an  indistinctly  crystalline,  granular 
mass. 

The  specific  rotation  at  14'-4°  C.  in  a  solution  containing  10  grams 
salt  in  100  c.c.  was  found  to  be  [ajo  =  —  12'09.  Great  difl&culty 
was  encountered  in  obtaining  the  specific  rotation  of  the  acid,  in 
consequence  of  the  tendency  to  anhydi'ide- formation  during  the 
evaporation  of  its  solutions.  By  decomposing  a  quantity  of  the 
calcium  salt,  corresponding  to  2  grams  glyceric  acid,  with  oxalic 
acid  and  filtering,  a  specific  rotation  at  12°  C.  in  a  solution  containing 
2  grams  in  10  c.c.  of  [ajp  =  -j-2'14,  was  obtained.  Thus,  whilst 
the  acid  itself  is  dextro-rotatory,  its  calcium  and  sodium  salts  are 
strongly  Itevorotary.  The  anhydride  also  is  strongly  Isevorotary,  for 
by  heating  some  of  the  acid  for  six  hours  on  the  water-bath,  and 
then  taking  up  with  water,  a  solution  giving  a  rotation  of  — 3"2°  was 
obtained,  although  a  large  quantity  of  a  white  substance  (doubtless 
the  anhydride)  remained  undissolved,  so  that  this  rotation  must  have 
been  due  to  a  small  quantity  only  of  the  anhydride  which  had  passed 
into  solution  (ordinary  glyceric  anhydride  is  said  to  dissolve  in  646"8 
parts  of  boiling  water),  so  that  its  laevorotation  must  be  very  powerful 
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indeed.  On  the  other  hand,  it  was  found  that  by  continued  digestion 
with  water  on  the  water-hath  of  a  solution  of  active  glyceric  acid 
containing  anhydride,  the  rotation  became  more  and  more  right- 
handed,  obviously  in  consequence  of  the  gradual  hydration  of  the 
anhydride.  Perfectly  analogous  observations  were  made  by  "Wisli- 
cenus  in  his  well  known  studies  on  paralactic  acid,  for  whilst  this 
,  acid  also  is  dextrorotary,  its  salts  and  anhydride  are  laevorotary, 
the  latter  most  powerfully  so.  The  authoi-s  lefer  to  experiments 
previously  made  by  Lewkowitsch  (Ber.,  1883,  2720)  to  obtain  the 
active  modifications  of  glyceric  acid,  in  which  the  mould  Penicillium 
fjlaticnm  was  gi^own  in  solutions  of  ammonium  glynerate,  and  these 
solutions  were  afterwards  found  to  possess  a  left-handed  rotation. 

102.  "  The  a-  and  /^-raoditieatious  of  benzene  hexachloride."  By 
F.  E.  Matthews,  Ph.D. 

The  author  finds  that  benzene  is  readily  converted  into  hexachloride 
by  passing  chlorine  into  a  dilute  (I  per  cent.)  solution  of  sodium 
hydroxide  having  a  layer  of  the  hydrocarbon  on  its  surface ;  the 
action  takes  place  in  the  dark,  and  even  at  the  temperature  of  a 
freezing  mixture,  the  rate  of  formation  of  the  chloride  depending 
practicall}'  only  on  the  rate  at  which  the  chlorine  is  passed  in. 
Hexachloride  is  also  formed  in  presence  of  water  alone,  but  it  would 
seem  that  there  is  an  advantage  in  using  alkali,  the  amount  of  un- 
crystallisable  products  being  less  when  it  is  used. 

The  crude  hexachloride  is  a  mixture  of  about  70  per  cent,  of  the  «- 
with  about  30  per  cent,  of  the  isomeric  ^-hexachloride  described  by 
Mennier  and  Schxipphaus.  The  author  finds  that  the  two  modifica- 
tions may  be  separated  by  steam  distillation,  the  «-variety  alone 
being  volatile. 

The  pure  a-hexachloride  crystallises  in  characteristic  fern  leaf-like 
forms  melting  at  157^.  The  ^-hexachloride  forms  small,  very 
brilliant  crystals,  and  sublimes  without  melting;  it  is  much  less 
soluble  than  the  a-compound,  but,  nevertheless,  it  appears  to  be  im- 
possible to  separate  the  two  modifications  of  fractional  crystallisation. 
Determinations  by  Raoult's  method  indicate  that  both  a-  and  /3-com- 
pounds  are  to  be  represented  by  the  same  molecular  formula,  CgHbCIg. 
Both  yield  1:2:  4-trichlorobeuzene  when  submitted  to  the  action  of 
an  alcoholic  solution  of  potassium  hydroxide,  the  /i-compound  being 
much  less  readily  attacked. 

The  author  finds  that  bromine  also  acts  additively  in  presence  of 
dilute  akali,  and  that  additive  compounds  of  other  derivatives  of 
benzene,  kc,  may  be  obtained  by  slight  modifications  in  the  mode  of 
working-. 
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Discussion*. 

Dr.  Armstrong  th()ut>lit  that  Dr.  Mattliews's  observations  were  of 
special  interest  and  value,  not  only  as  a  contribution  to  our  knowledge 
of  tbe  addition  compounds  of  benzene,  but  especially  in  relation  to  the 
theory  of  the  formation  of  chlorides  b}'  the  action  of  chlorine,  in  his 
address  to  the  B.  A.  Chemical  Section  in  1885,  he  had  sugg'ested  that 
perhaps  the  '"  induction  "  observed  by  Bunsen  and  Koscoe  in  a 
mixture  of  chlorine  and  hydi'ogen  is  due  to  the  occurrence  of  a  change 
in  which  a  something  is  produced  which  then  promotes  action 
between  the  two  gases,  it  being  assumed  that  the  pure  gases  would 
not  interact.  .Subsequently,  in  the  discussion  among  the  members 
of  the  Electrolysis  Committee,  he  had  suggested,  in  reference  to 
Pringsheim's  observations  on  the  influence  of  moisture,  that  perhaps  tbe 
initial  change  was  one  involving  the  production  from  water  and  chlorine 
of  hypochlorous  acid,  Avhich  would  account  for  the  expansion  noticed 
to  occur  by  Pringsheim  supposing  a  gaseous  hydrate  of  chlorine  to  be 
affected  (OHo'Cl.  =  HCl  +  HCIO).  From  this  point  of  view,  he  had 
been  led  to  try  the  effect  of  moist  mercuric  oxide  as  a  chlorine  "  car- 
rier," and  had  found  that  it  certainly  promoted  the  action  of  chlorine 
and  bromine.  Dr.  Matthews's  observations  appeared  in  like  manner 
to  show  that  hypochlorous  acid  played  an  important  part  in  chlorina- 
tion.  With  regard  to  the  constitution  of  the  two  hexachlorides,  the 
evidence  that  both  were  symmetrical  appeared  by  no  means  con- 
clusive ;  it  was  not  at  all  impi-obable  that  in  one  two  chlorine  atoms 
were  associated  with  the  same  carbon  atom. 

Mr.  Cross  said  that  the  action  of  hypochlorous  acid  on  benzene 
Avas  deserving  of  much  further  study.  Wi^h  the  object  of  investi- 
gating the  phenose  described  by  Carius,  he  had  devoted  considerable 
time  to  the  investigation,  but  hitherto  unsuccessfully. 

Dr.  CoLEiiANN  drew  attention  to  inositol,  the  hexhydroxy-compound 
corresponding  to  benzene  hexacliloride.  Four  modifications  of  this 
compound  were  now  known,  two  of  which  were  optically  active. 
These  facts  pointed  to  geometric  isomerism  as  an  explanation  of  the 
differences  in  constitution. 

Dr.  Matthews  thought  that  under  the  conditions  under  which  the 
hexachlorides  were  formed  in  his  experiments  it  was  very  unlikely 
that  intramolecular  change  should  take  place,  such  as  would  be 
involved  in  the  formation  of  a  compound  containing  two  chlorinfi 
atoms  attached  to  one  carbon  atom.  He  also  thought  that,  taking 
Jungfleisch's  observations  on  the  formation  of  chlorides  of  chloro- 
benzeues  into  account,  it  was  improbable  that  either  hexachloride  had 
an  unsvmmetrical  constitution. 
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103.  "  The  molecular  volumes  of  the  saturated  vapours  of  beuzeue 
and  of  its  haloid  derivatives."     By  Sydney  Young,  D.Sc. 

The  author  has  already  shown  (Trans.,  55,  48(3)  that  Avheu  the 
four  monohaloid  derivatives  of  benzene  are  compared  together  at 
their  boiling  points  under  any  equal  pressure,  these  boiling  points, 
expressed  on  the  absolute  scale,  and  also  the  molecular  volumes 
of  the  liquids,  bear  a  constant  ratio  to  each  other,  whatever  the 
pressui'e. 

These  I'esults  are  in  agreement  with  Van  der  Waals's  generalisation, 
according  to  which  tlie  above  ratios  should  be  constant  at  "  corre- 
sponding"  pressures,  which  in  this  case  are  equal  pressures,  since  the 
critical  pressures  are  equal. 

The  molecular  volumes,  in  the  liquid  state,  of  benzene  and  fluor- 
benzene  were  found  to  bear  an  approximately  constant  ratio  to  each 
other  at  their  boiling  points  under  "corresponding"  pressures. 

Determinations  have  now  been  made  of  the  molecular  volumes  of 
the  saturated  vapours  of  these  compounds  by  the  method  recently 
described  to  the  Society.  The  results  obtained  show  that  the 
inolecular  volumes  of  the  saturated  vapours  of  the  five  compounds 
bear  an  approximately  constant  ratio  to  each  other  at  all  "  corre- 
sponding "  pr-essures  (these  pressures  being  again  equal  in  the  case 
of  the  halogen  derivatives). 

Professor  Orme  Masson  has  i*ecently  pointed  out  (Phil.  Mag., 
November,  1890)  that  the  molecular  volumes  of  the  haloid  derivatives 
of  similar  hydrocarbons,  at  their  boiling  points  under  normal  pressure, 
bear  the  same  ratio  to  each  other  as  those  boiling  points,  expressed 
on  the  ab.solute  scale.  In  a  short  paper  in  the  same  number  of  the 
Phil.  Mag.,  the  author  showed  that  Masson's  law  is  really  a  special 
case  of  a  more  general  one,  Avhich  should  be  true  if  Van  der  Waals's 
generalisations  were  strictly  accurate.  This  relation  may  be  expressed 
as  follows  : — The  molecular  volumes  of  any  two  substances,  both  in 
the  liquid  state  and  as  saturated  vapour,  at  their  boiling  points  under 
"corresponding"  pressures  should  be  directly  pi-oportional  to  their 
absolute  critical  temperatures,  and  inversely  proportional  to  tlieir 
critical  pressures. 

When  the  critical  pressures  are  equal,  as  in  the  case  of  the  halogen 
derivatives  of  benzene,  and  possibly  also  of  some  or  all  of  the  groups 
of  compounds  examined  by  Professor  Masson,  the  relation  becomes 
simply  : — The  molecular  volumes,  both  of  liquids  and  of  saturated 
vapour,  of  any  two  neai-ly  related  substances  whose  critical  pressures 
are  equal,  at  their  boiling"  points  under  equal  pressure,  are  directly 
proportional  to  their  absolute  critical  temperatures,  and  therefore  to 
their  (absolute)  boiling  points  under  any  equal  pressures.  The 
author  has  already  shown  that  this  relation  holds  good  approximately 
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for  the  liquid  sfato,  and  proof  is  now  aiforded  that  thu  relation  is  also 
approxiniateh'  tnie  for  the  saturated  vaponrs. 

With  reerard  to  the  saturated  vapours,  the  above  genci-alisafcion 
may  be  stated  in  the  following  way,  which  probably  may  be  found 
useful: — The  densities  of  the  satarated  vapours  (compared  with 
hydrogen  or  air)  of  different  substances,  at  their  boiling  points  under 
"  cori-esponding  "  pressures  bear  the  same  ratio  to  their  theoretical 
vapour  densities.  So  far  as  benzene  and  its  halogen  derivatives  arc 
concerned,  this  relation  is  found  to  hold  good  approximately  within 
wide  limits  of  pressure. 

104   "Phenuvic  acid."     By  A.  Colefax.  B.A..  Ph.D. 

The  author  has  compared  Schloesser's  phenuvic  acid  with  the 
phenylmethylfnrfurancarboxylic  acid  of  Paal,  the  work  having  been 
carried  out  at  the  suggestion  of  Professor  Fittig  ;  he  finds  that  the 
two  acids  are  isomeric.  He  discusses  the  constitution  of  the  acids, 
and  arrives  at  the  conclusion  that  at  pi-esent  the  evidence  is 
insufficient  to  enable  any  decision  to  be  arrived  at. 

105.  "  The  action  of  phosplioryl  trichloride  on  phosphorus  pent- 
oxide."  By  G.  N.  Huntly,  Associate  of  the  Xormal  School  of 
Science. 

In  1871,  Gustavson  noticed  that  after  prolonged  heating  at  200° 
phosplioryl  trichloride  and  phosphorus  peutoxide  interacted  to  form 
an  apparently  homogeneous  mass.  A  similar  product  having  recently 
been  obtained  by  the  action  of  chlorine  on  phosphorous  oxide  (Thorpe 
and  Tutton,  Trans..  1890.  p.  572),  at  the  suggestion  of  Professor 
Thorpe  the  author  repeated  Gustavson's  experiments.  The  behaviour 
of  the  substance  obtained  towards  neutral  solvents  and  on  distillation 
leads  to  the  conclusions  : — 

(1.)  That  there  is  no  evidence  that  any  compound  of  the  composi- 
tion POoCl  or  (POo-Cl)„  exists. 

(2.)  That  the  interaction  of  phosplioryl  trichloride  and  phosphorus 
pentoxide  is  not  represented  by  the  equation  P-^Os  +  POCI3  = 
3PO2CI,  but  is  much  more  complex. 

(3.)  That  pyrophosphoryl  chloride.  P3O3CI4,  and  a  substance  con- 
taining chlorine  and  phosphorus  in  the  ratio  of  5P  :  7C1  are  produced 
in  the  interaction. 
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salt  of  Schaefer's  acid  (Teans.,  1096) , 
135. 

Di-^-chlorophenylurea,  preparation  of,  3. 

Dispersion.     Cf.  molecular  refraction. 

Election  of  fellows,  23,  75,  113,  155. 

Electrolysis.      Cf.  potassium  acetate. 

theory  of.     Cf.  salts. 

Emodin.     Cf.  franguliu. 

Ether,  formation  of  explosive  substance 
from.  Account  of  the  explosion  of 
an  ether  residue  probabh'  consisting 
of  ethyl  peroxide,  15. 

Ethoxy-  and  methoxy-derivatives  of 
fatty  acids  obtained  by  employment 
of  sodium  ethvlate  and  methvlate 
(Trans.,  468),  82. 

Ethylic  na-dimetliyl-aa'-diacetylpimel- 
ate  and  its  decomposition  products 
(Trans.,  569),  110. 

Ethylic  thiacetacetate,  confirmation 
of         Buchka's  formula         for, 

S(CH-Ac-COOEt).,  (Trans.,  329),  60. 

Ethylic  malonate,  action  of  ethylic  di- 
chloracetate  on  sodium  derivative  of,  41 . 

Ethylic  pentanetetracarboxylate,  syn- 
thesis with  aid  of  (Tbans.,  798),  43. 

Ethyl  peroxide.     Cf.  ether. 

Explosive  substance  from  ether.  Cf. 
ether. 

Extraordinary  General  Meeting,  121. 

Fermentations.     Cf.  Pneumococcus. 
Ferropentacarbonyl,    preparation     and 

properties  of  (Trans.,  1099),  149. 
Flame,  structure  and   chemistry  of,  and 

analysis  of  products   of   combustion, 

159. 
Flames,  structure  of  luminous,  105. 
Formyl  jo-chlorophenylhydrazine,  3. 
Frangulin  shown  to  be  C^iH-jyOs,  158. 


Gras-volumeter,  168,  171. 

Gedda  gums.     Cf  gums. 

G-eddic  acids.     Cf  gums. 

Glyceric  acid,  active.  Cf.  calcium  glyc- 
erate. 

Gravivolumeter,  an  instrument  by- 
means  of  which  the  observed  volume 
of  a  single  gas  gives  directly  the 
weight  of  the  gas  (Trans.,  894)  68, 
168. 

Gums  of  the  arabin  group.  Investiga- 
tion of  dextro-.  Gedda  gums  (Teans., 
1092),  131. 

Hydrogen    bromide,    oxidation    of,    by 

sulphuric  acid,  168. 
Hvdrocinnamic  derivatives,  preparation 

of,  71. 
Hyoscyamine,    this    alkaloid   gives    to 

lettuce  its  sojjorific  property,  165. 

lodometric  estimation  of  chlorates.  Cf. 
chlorates. 

Iron  and  carbon  monoxide,  23reparation 
and  properties  of  volatile  compound 
of  (Teans.,  604),  149. 

Iron  carbonyl,  occurrence  of,  in  com- 
pressed water  gas  and  in  coal  gas,  126. 

Iron  carbonvls,  preparation  and  separa- 
tion (Teans.,  1090).  149. 

Iron  oxide  compound  with  dextrose. 
Cf.  dextrose. 

Jubilee,  Chemical  Society's,  22. 

Lactone  of  triacetic  acid,  preparation 
and  properties  of  (Teans.,  607),  114. 

Lead  and  silver,  oxides  of.     Cf.  silver. 

Lettuce.     Cf.  hyoscyamine. 

Librarv,  additions  to,  72,  94,  121,  135, 
169,'l91. 

Ligno-celluloses,  on  treatment  with 
nitric  acid  these  yield  first  nitro- 
derivatives,  and  finally  nitrous  oxide 
and  carbonic  anhydride,  61. 

Magnesium,  combustion  of,  in  water 
vapour,  a  lecture  experiment,  20. 

Magnesium,  does  it  form  compounds 
with  hydrocarbou  radicles  ?     No,  ]  6. 

Magnetic  rotation,  Ostwald  contends 
thatPerkin's  values  for  aqueous  solu- 
tions of  acids  are  in  accord  with  the 
electrolytic  dissociation  hypothesis  of 
Arrhenius  (Teans.,  198 ;  compare 
Peoc,  125),  1. 

Magnetic  rotatory  power  of  solutions  of 
ammonium  and  salts  of  fatty  acids 
disprove  Ostwald's  assumption, 
Proc,  1  (Trans.,  981),  125. 

Malonic  ether.     Cf.  ethylic  malonate. 
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Mannitol,  on  oxidation  witli  nitric  acid, 
yields  a-niannosaccliaric  acid  (Trans., 
306).  44. 

n-Mannosaccliaric  acid.     Cf.  mannitol. 

Mercury,  correction  of  vapour  pressure 
of  (T'kaxs.,  r.29),  120. 

McthoxY-deriratives  of  fatty  acids.  Cf. 
ethoxT. 

IMetliTlglvcol.     Cf.  acetylycarbinol. 

Modification  of  phosphorus.  Cf.  phos- 
phorus. 

Molecular  refraction  and  dispersion  of 
Tarious  substances  (Tbans.,  290,  589) 
35,  103. 

Molecular  weights,  comparison  of  physi- 
cal constants  involred  in  the  deter- 
mination of  relation  between  cryo- 
scopic  and  osmotic  pressiire  values,  2G. 

Mustard  oils.     Cf.  thiocarbamides. 

Naphthalene,  studies  on  the  tri-derira- 
tiresof.  Ko.9.  Andresen's)8-naphthyl- 
aminedisuljjhonic  acid,  27. 

Kaphthol  derivatives,  action  of  nitric 
acid  on,  as  indicative  of  the  manner  in 
which  the  nitration  of  benzenoid 
compounds  is  effected  generally,  nitro- 
teto-compounds  being  formed,  89. 

/S-Xai^hthol.  oxidation  of  halogen  deriva- 
tives of,  33. 

preparation  of  chloro-  and  bromo- 

derivatives  of,  33,  87. 

/3-Naphthylamine,  formation  of  azo- 
derivatives  of,  83. 

disulphonic  acid.    Cf.  naphthalene. 

Kickel  oxide,  compound,  with  dextrose. 
Cf.  dextrose. 

Kitrates  in  potable  waters  estimated 
by  colorimetric  comparison,  employ- 
ing a-naphthylamine  and  redticiug 
with  zinc-dust '(Teaxs  ,  320),  67. 

estimated  by  formation  of  nitrosyl 

chloride  and  chlorine,  which  ai-e  passed 
into  potassium  iodide  solution  and  the 
liberated  iodine  titrated  (Teaxs.,  530) , 
84. 

Kitvification,  preparation  and  properties 
of  piire  cultures  of  the  nitrifying 
organisms  (Teaxs.,  481),  93. 

Nitro-derivatives  of  benzenoid  com- 
pounds obtained  by  the  action  of 
nitrogen  dioxide,  91. 

Nitrogen,  asymmetry  of.  Cf.  asym- 
metry. 

peroxide,    dissociation    of    liquid, 

dissolved  in  cUoroform  (Teaxs.. 
1076),  129. 

o-  and  ^-Xitro-orthotoluidine,  prepara- 
tion and  properties  of  (Tbaxs.,  1013), 
129. 


Nitro-parafiins  and  alkalis,  behaviour  of 
(Teans.,  410),  77. 

Nitrophcnols,  formation  of  haloid  sub- 
stitution derivatives  of,  62. 

Officers  and  Council,  election  of  (Tkaxs., 

450),  53. 
Organic  compounds,  refractive  power  of. 

Cf.  refractive. 
Organism.     Cf.  Pneumococcus. 
Osmotic   pressure,    constants    of.      Cf. 

molecular  weights. 
of  salts  in  solution.     Investigation 

by  Pfeffer's  method  of,  25. 

Permanganate,  titration  of  tellurium  bv 
(Teaxs.,  238),32. 

Phenylhydrazine,  chlorinated,  prepara- 
tion and  properties  of  u-  and  ^-chlor- 
hydrazines,  3. 

Phenylihiocarbamide  and  acetic  acid, 
interaction  of  (Traxs.,  396),  85. 

Phenylthiocarbamide.  diphenylurea  and 
acetanilide  are  obtained  by  the  action 
of  acetic  acid  on  (Traxs.,  327).  70. 

Phosphorus,  compounds  of  sulphuric 
anhydride  with  oxides  of.  Prepara- 
tion of  H3P04,SS03  and  3P.04,280 
(Teaxs.,  230),  19. 

alleged  new  modification  of,  differ- 
ing slightly  in  melting  point  and 
relative  density  from  the  ordinary 
variety  {Phil.  Mag.),  4. 

Phosphorous  oxide,  action  of  halogens, 
hydrogen  chloride,  sulphur,  sulphur 
trioxide,  sulphiir  chloride,  ammonia, 
nitrogen  peroxide  and  phosphorus 
tri-  and  penta-chlorides  on  (Trans., 
1019),  157. 

Physical  constants.  Cf.  molecular 
weishts. 

Piperonvl,  derivatives  of  (Trans.,  150), 
27. 

Platinum  compounds,  volatile.  Cf. 
volatile. 

Pnemnococcus.  fermentations  induced 
by  Friedlander's.  -Analyses  of  gases 
evolved  during  action  (Trans.,  253), 
30. 

Potassium  acetate  solutions  on  electro- 
lysis yield  hydrogen  and  ethane,  184. 

bromide.     Cf.  bromides. 

President's  address  (Teaxs.,  434),  53. 

Pyrosulphuryl  chloride.  Cf.  chlorine, 
function  of  chlorine  in. 

Radicles,  does  magnesium  form  com- 
pounds with  hydrocarbon.  Cf.  mag- 
nesium. 

Refraction.     Cf.  molecular  refraction. 
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Et'fractive  power  of  orgauic  compoiiiicls 

at  different  temperatures,  115. 
Eotatioii.  magnetic.     Cf.  magnetic. 

Salts,  formation  of.  The  theory  of 
electrolysis  and  natiu-e  of  chemical 
change  in  the  case  of  non-electrolytes, 
118. 

Salts,  osmotic  pressure  of.  Cf.  osmotic 
pressiu'e. 

Silicon,  atomic  dispersion  of,  36. 

Silver  and  lead,  oxides  of,  Wohler's  com- 
pound AgO-2PbO  probably  non-ex- 
istent (Tea>-s.,  1093),  133.  ■ 

Silver  chloride  by  light  under  ■water, 
oxygen,  hydrogen  chloride  and  chlor- 
ine formed  in  decomposition  of 
(Teaxs.,  536),  81. 

Sodium  bromide.     Cf.  bromides. 

iSolutions.  nature  of.  Cf.  calcium  chlor- 
ide. 

osmotic  pressure  of.      Cf.  osmotic 

pressure. 

Stas,  congratulatory  addi-ess  to  Pro- 
fessor, 75. 

Structure  of  flame.     Cf.  flame. 

Substitution  deriTatives,  formation  of 
haloid  nitro-phenol,  62. 

Sidphui-ic  acid  solutions,  notes  on 
Lupton's  criticism  of  Pickering's 
results  with  {Vhil.  Mag.),  105. 

Sulphuric  anhydride  and  oxides  of  phos- 
phorus.     Cf.  phosphorus. 

Sulphuryl  chloride.  Cf.  chlorine,  func- 
tion of. 


Syntheses  with  the  aid  of  ethylie  pent- 
anetetracarboxvlate  (Tbaxs.,  798), 
43. 

Telhu'ium,  estimation  of,  by  perman- 
ganate (Teans.,  238),  32. 

Tin,  refraction  eqniyalent  of,  36. 

Titanium,  atomic  dispersion  of,  36. 

Thiocarbamides,  new  benzylic  deriva- 
tives of  (Teaxs.,  551),  84. 

mustard    oils     obtained    by    the 

interaction  of  acetic  anhydride  and 
substituted,  80. 

yield  substituted  ammonium  dei'i- 

vatives  with  ammonium  bromide, 
hence  thiocarbamide  is  probably 
HN;C(SH)NH2  (Teaxs.,  383),  79. 

Triacetic  acid,  lactone  of,  prepai-ation 
and  properties  of  (Teaxs.,  607),  114. 

Vapoui"  density  of  ammoniiim  chloride. 

Cf.  ammonium. 
Vapour  pressure.       Cf.   dibenzylketone 

and  mercury. 
Yolatde  platinum  compoimds  PtBr^CO, 

PtCIgC.^Oo,    prepared    and    examined 

(Trans.',  598),  111. 

"Water-gas  on  iron,  iron  carbonyl  pro- 
duced by  the  action  of,  126. 

Water-vapour,  combustion  of  magne- 
sium in.     Cf.  magnesium. 

Zinc,  refraction  equivalent  of,  36. 
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January  15th  1891.     Dr.  W.  J.  Eussell,  F.R.S.,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Henry 
Austin  Appleton,  19,  South  Street,  Miclcllesbro' ;  John  Charles 
Aydans,  44,  Crescent  Road,  Plunistead,  S.E. ;  Clayton  Beadle,  Bead- 
onweil.  Belvedere,  Kent ;  Thomas  Byrne,  Glenville,  Dandrum,  co. 
Dublin;  Arthur  Cole,  B.A.,  Holmleigh,  Charles  Street,  Berkhamsted; 
Reginald  Lorn  Marshall,  25,  Lancaster  Park,  Richmond ;  Tom  Kirke 
Rose,  9,  Royal  Mint,  E. ;  R.  Greig-  Smith,  Spriugwells,  New  Street, 
Musselburgh  ;  Howard  C.  Sucre,  Breeze  House,  Higher  Brougliton, 
Manchester  ;  Matthew  Carrington  Sykes,  Sykesharst,  Barnsley,  Yorks; 
W.  Will,  Ph.D.,  1,  Beethoven  Strasse,  Berlin,  N.W. 

The  following  papers  were  read  : — 

1.  "  Magnetic  rotation."     By  W.  Ostwald. 

The  magnetic  rotation  of  organic  compounds,  according  to  Perkin, 
is  an  additive  function  of  their  composition  and  equal  to  the  sum  of 
the  rotations  of  the  components,  but  this  is  not  the  case  with  the 
rotation  of  inorganic  compounds,  which  is  usually  found  greater  than 
that  calculated  on  such  an  assumption.  In  the  case  of  hydrogen 
chloride,  for  instance,  the  calculated  value  is  about  2"  18,  and  as  a 
matter  of  fact  the  value  obtained  for  hydrogen  chloride  dissolved  in 
an  organic  solvent,  isoamyl  oxide,  is  2*24,  but  when  disolved  in  water 
the  value  found  is  from  4"05  to  4'42,  increasing  with  the  dilution. 
The  author  points  out  that  these  exceptional  values  are  only  obtained 
in  the  case  of  electrolytes,  and  that  they  must  therefore  be  referred  to 
a  fundamental  difference  existing  between  the  constitution  of  electro- 
lytes and  that  of  non-conductors.  That  such  a  difference  exists  has 
been  already  deduced  from  other  considerations,  and  has  led  Arrhenius 


to  the  formulation  of  the  theory  of  electrolytic  dissociation.  The 
author  claims  that  the  facts  established  with  regard  to  maguetic 
rotation  are  in  perfect  accordance  with  this  theory,  and  that  any 
exceptional  values  in  the  magnetic  rotations  of  electrolytes  are  due 
to  the  occurrence  of  electrolytic  dissociation. 

Discussion. 

Mr.  PiCKERixG  said  that  in  Professor  Ostwald's  attempt  to  appro- 
priate Dr.  Perkin's  results  on  the  magnetic  rotation  of  solutions  of 
electrolytes  in  support  of  the  dissociation  theory,  no  attempt  was 
made  to  explain  what  connection  should  exist  between  the  magnetic 
rotation  and  the  supposed  dissociation  into  ions,  but  it  was  boldly 
stated  that  if,  as  in  the  case  of  hydrogen  chloride,  the  magnetic  rota- 
tion and  dissociation  both  increased  with  dilation,  the  result  proved 
the  truth  of  the  dissociation  theory,  while  equal  support  to  this 
latter  theory  was  afforded  if,  as  in  the  case  of  sulphuric  acid,  dilution 
diminished  the  rotation  and  increased  the  dissociation ;  and  the  most 
astonishing  part  of  the  argument  appeared  to  be  that  the  nearly 
double  maguetic  rotations  obtained  in  some  cases  should  be  brought 
forward  as  a  proof  of  dissociation,  when  the  observations  were  made 
on  solutions  so  strong  that  the  dissociation  theory  represents  them  as 
f'ontaining  hardly  any  dissociated  substance  at  all.  Surely  the 
natural  conclusion  to  draAv  from  such  a  doubling  when  it  occurs  in 
the  absence  of  dissociation  would  be  that  it  could  not  be  explained 
by  dissociation. 

2.  "  The  vapour  density  of  ammonium  chloride."  By  Frank 
Pullinger,  B.A.,  B.Sc,  and  J.  A.  Gardner,  B.A. 

The  authors  have  made  experiments  at  various  temperatui'es  on 
the  vapour  density  of  ammonium  chloride.  The  appai'atus  used  was 
that  of  Victor  Meyer.  In  view  of  the  well-known  results  of  Wurtz 
concerning  the  vapour  density  of  phosphorus  pentachloride,  it  was 
decided  to  vaporise  the  ammonium  chloride  into  an  atmosphere  of 
ammonia — one  of  the  products  of  dissociation.  In  the  first  instance 
the  experiments  were  conducted  at  a  moderate  red  heat  and  the  salt 
was  vaporised  into  air.  The  mean  result  of  five  exjjeriments  was 
0'926  ;   the  calculated  value  for  complete  dissociation  is  0"921. 

At  1040^  C.  (the  temperature  of  boiling  zinc),  DeA'ille  and  Troost, 
using  Dumas'  method,  found  the  vapour  density  to  be  I'OOO. 

Boiling  sulphur  was  next  used,  giving  a  temperature  of  448°  C. 
The  salt  was  first  vaporised  into  air.  The  values  found  Avei'e  0'983 
and  0'932.  The  air  Avas  then  displaced  by  ammonia,  and  the  values 
obtained  were  0-939,  0-994  and  1-009. 
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At  a  temperature  of  360°  C.  (that  of  boiling  anthracene),  the  rela- 
tive density  in  an  atmosphere  of  air  was  0"944,  -while  in  an  atmosphere 
of  ammonia  it  was  1'128  and  1'1-il. 

It  is  evident  that  in  this  latter  case  the  ammonium  chloride  was 
not  wholly  dissociated. 

It  was  found  impossible  to  vaporise  the  salt  into  ammonia 
at  300°  C.  in  a  bath  of  boiling'  a-naphthylamine.  In  one  case, 
0"0175  gram  of  ammonium  chloride  was  heated  for  40  minutes,  but 
the  loss  in  weight  during  that  time  was  only  0"0045  gram,  and  the 
volume  of  ammonia  expelled  from  the  apparatus  was  only  0"91  c.c. 
In  another  experiment,  0-0037  gram  was  taken,  and  the  loss  during 
40  minutes  was  0'0021  gram^  no  gas  being  expelled.  The  vaporisa- 
tion into  air,  however,  goes  on  with  comparative  rapidity  at  this 
temperature,  and  the  values  found  were  0'982,  0'986  and  0'98r). 
The  time  taken  for  expulsion  of  the  air  was  10 — 12  minutes. 

At  a  temperature  of  354^  C,  Deville  and  Troost,  using  a  bath  of 
mercury  vapour,  found  that  the  vapour  density  was  1"01.  The 
authors  propose  to  continue  their  experiments  at  temperatures 
between  300"  and  360°. 

3.  "  Chlorinated  phenylhydrazines."     By  J.  T.  Hewitt,  B.A.,  B.Sc. 

The  author  describes  the  following  compounds  : — 

Orthocliloroplienylhyclrazine,  ClCsHi'NH'NH:,  and  its  hydrochloride. 
OrfJiochlorophenylsemicai-hazide,  ClCeHi'ISrH-NH'CO'NHo. 
OrtJiochlorophenylphenylsemitMocarbazide,  ClCoH4'N^2H2'CS'NHPh. 
Orthocltlorophenylhydrazinepyruvic  acid,  ClCeHi'NoHo-CMe'COoH. 
FaracJiloropheiiylpJienylsemithiocarhazide. 
Formylparaclilorophenyl'h'ydvazine,  CICbHi'NH'NH'COH. 
ParacldoropTienylliydrazine  p)arahanate,  C^0^'^2'^G^-i^ -Jul'Ol^-z- 
Diptaraclilorophenylurea,  C0(NH*C6HiCl)o. 

The  compounds  formed  by  interaction  of  aldehydes  or  ketones  and 
orthochlorophenylhydrazine,  according  to  the  author,  are  very 
unstable. 

4.  "  A  new  modification  of  phosphorus."  By  H.  M.  Yernon, 
Scholar  of  Merton  College,  Oxford. 

Observations  on  the  rate  of  rise  of  temperature  of  phosphorus 
and  other  experiments  have  led  the  author  to  the  conclusion  that  one 
or  other  of  two  different  modifications  of  phosphorus  may  result 
when  fused  phosphorus  solidifies ;  the  new  variety  is  formed  when 
the  phosphorus  is  cooled  below  its  solidifying  point  and  then  solidified, 
and  has   an  undefined  melting   point;  the  ordinary  variety  of  well- 


defiued  melting  point  being'  formed  when  solidification  of  the 
phasphoriis  sets  in  directly  the  point  of  solidification  is  reached 
without  the  temperatui'e  sinking  below  this  point.  From  examination 
of  crystals  under  the  microscope,  the  author  considers  that  the  new 
vai'iety  crystallises  in  rhombic  prisms,  the  oi>dinary  crystallising  in 
octahedra;  he  summarises  the  properties  of  the  two  modifications  in 
the  following  table  : — 

Octahedral  vai-'tefi/.  Rhomhic  variety. 

Has  a  definite  melting  point  at  4-t '3°.  Has  no  well  defined  meltinjf  point; 

melts  at  about  45  "S". 

Eelative  density  at  13°,  1-8177.     Has  a  Relative  density  at  13°,  1-8272. 
considerably  greater  latent  heat  of  fusion 
than  rhombic  Taricty. 

Solidifying  point  43'8°.  Solidifying  point  43' 8°. 

Discussion. 

Mr.  Pickering  thought  that  Mr.  Vernon's  conclusions  must  bo 
accepted  at  present  with  great  reserve.  A  difference  of  1°  in  the 
melting  points,  especially  where  one  of  these  melting  jjoints  wa.s 
undefined,  might  easily  be  accounted  for  by  the  presence  of  dissolved 
matter,  accidental  impurity,  products  of  oxidation,  or  some  of  the 
oil  used  to  cover  the  molten  phosphorus.  Mr.  Vernon's  curves  seem 
to  pro  70  conclusively  that  this  was  the  case,  for  that  portion  which 
represented  the  temperature  of  the  substance  while  it  Avas  melting 
was  very  much  curved,  instead  of  being  horizontal  as  it  would  be  if 
the  phosphorus  had  been  pure.  The  small  difference  in  the  densities 
— O'Ol — was  equally  unsatisfactory,  and  even  if  any  conclusion  could 
be  drawn  from  a  superficial  examination  of  the  crystals  under  the 
microscope,  it  would  be  invalidated  by  the  fact  that  the  specimens 
examined  had  both  been  dissolved  in,  and  recrystallised  from,  benzene, 
for,  since  fusion  had  been  shown  to  render  the  two  supposed  varieties 
identical,  it  was  more  than  probable  that  dissolution  would  do  the 
same.  It  was  noticeable  that  although  the  two  modifications  were 
supposed  to  be  obtained  by  cooling  fused  phosphorus,  yet  the  fused 
phosphorus  solidified  in  each  case  at  the  same  temperature,  a  tempe- 
rature which  was  not  identical  with  the  melting  points  of  either  of 
the  supposed  varieties. 

Mr.  Tdtton  concurred  with  Mr.  Pickering  in  considering  that  such 
an  important  conclusion  as  to  the  existence  of  a  new  vai'iety  of  phos- 
phorus was  not  justified  by  the  data  brought  forward.  It  is  well 
known  that  phosphorus  is  a  substance  which  exhibits  the  propertv  of 
superfusion  in  a  high  degree,  and  the  thermal  disturbance  caused  In' 
the  sudden  solidification  of  a  superfused  mass  would  be  likely  to 
influence  the  results  of  a  determination  of  melting  point  made  after . 


solidification  under  such  circumstances.  In  the  speaker's  own 
experiments  on  the  fusion  of  phosphorous  oxide,  which  also  exhibits 
superfusion  in  a  very  marked  manner,  a  determinatioa  of  melting 
point  after  such  solidification  from  a  state  of  superfusion  frequently 
yielded  values  differing  sometimes  by  a  whole  degree  from  the  true 
melting  point  of  the  substance.  It  is  not  at  all  surprising  that  a 
difference  of  a  degree  should  have  been  observed  by  Mr.  Vernon,  but 
this  fact  in  itself  could  scarcely  be  said  to  furnish  proof  of  the  existence 
of  two  modifications.  The  speaker  also  took  exception  to  the 
ai'bitrary  manner  in  which,  from  a  microscopical  examination  of 
which  absolutely  no  details  ai'e  given,  it  was  concluded  that  the 
supposed  new  modification  crystallised  in  rhombic  prisms.  Remem- 
bering that  many  really  isotropic  substances  frequently  exhibit 
polarisation  colours,  owing  to  their  deposition  probably  in  a  slight 
■state  of  strain,  it  would  not  be  surprising  if  regular  crystals  of 
phosphorus  were  to  exhibit  polarisation.  It  is  certainly  necessary  to 
have,  at  least,  data  conceiming  the  mode  of  extinction  of  the  crystals 
and  their  behaviour  in  convergent  light  before  any  conclusion  can  be 
arrived  at  as  regards  their  crystalline  system. 
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of  the  late  B.  Nickels,  F.I.C.,  F.C.S.,  for  special  analysis  of  coal-tar 
products. 

Francis  Sutton.         Wallace  C.  Nickels.         F.  A.  Manning. 

Henry  Bassett,  Jolm,  R,  Skeltou. 


u  ' 

Will,  Dr.  ^N., 

Beiliu,  N.W.,  Beetbovenstrasse,  1.  / 

Privatdozent  a.  d.  Uiiiversitiit  Berlin.      Cheniiscbe  Untersucliungen     / 
iiber  Glukoside  uiid  Alkaloiile,  analytisc-li-cbemiKcbe  Arbeiten  vercif- 
fentlicbt    in    den    Bericbten    d.    deiitscb-cbem.    Ge.sellscbaft,       liter 
Scliriftfiibrer  d.  deutscb-cbem.  Gesellscbaft. 

A.  W.  V.  Hofmann.         Ferd.  Tiemanu.         E.  Erlenmeyer. 

H.  Wilson  Hake.  A.  Dupre.  John  M.  Thomson. 
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February  otb,  1891.     Dr.  W.  J.  Russell,  F.H.S.,  President,  in  the 

Cliair. 

Certificates  ^vere  read  for  the  first  time  iu  favour  of  Messrs.  Albf'it 
Edward  Bell,  Sherborne  School,  Sherborne,  Dorset;  Rhys  Pendrill 
Charles,  Plas  Newydd,  Neath;  Gilbert  John  Fowler,  Dalton  Hall, 
Victoria  Park,  Manchester;  Bering-ton  H.  Gibbins,  Ocala,  Florid;), 
U.S.A.,  J.  A.  R.  Greaves,  Old  Rectory,  Grappenhall,  Chesiiire; 
William  Beaumont  Hart,  Gransmoor  Avenue,  Fairfield,  near  Man- 
chester; Rev.  Edgar  Norman  Langham,  ]\I.A..  St.  John's  Collegr, 
Cambridge;  James  Leicester,  3,  Queen's  Parade,  Brandon  Hill, 
Bristol;  William  Macdonald,  109,  CroFton  Road,  Peckham,  S.E.  ; 
Frederick  Johnson  Merrils,  G.5,  Roe  Lane,  Pitsraoor,  Sheffield ; 
George  R.  Morrison,  Richmond  House,  Plaistow ;  Lewis  Ough, 
15,  Upper  King  Street,  Leicester  ;  James  Ashburuer  Storey,  Mooi- 
siue,  Lancaster;  Albert  Searl,  The  Caxtons,  ^Ji.skin  Road,  Dartford. 

It  Avas  announced  that  the  following  changes  in  the  Council  list 
were  proposed  by  the  Council : — 

As  President,  Professor  Crum  Brown,  vice  Dr.  Russell. 

As  Vice-Presidents,  Mr.  J.  Pattinson  and  Professor  Tilde n,  vice 
Professors  Crum  Brown  and  Mallet. 

As  Foreign  Secretary,  Professor  Meldola,  vice  Professor  Japp. 

As  Members  of  Council,  Dr.  Atkinson,  Mr.  Boverton  Redwood,  Pro- 
fessor Perkin  and  Di-.  J.  Voelcker,  vice  ]\lr.  Cross,  Professor 
Dunstan,  Pi'ofessor  Meldola  and  Dr.  Plimpton. 

The  following  papers  were  read  : — • 

5.  "  The  formation  of  an  explosive  substance  from  ether."  By 
Professor  P.  T.  Cleve. 

The  author,  in  the  course  of  a  letter  to  the  Secretary,  describes  a 


ir, 

remarkable  explosion  ocfcasioned  by  iiiipmities  in  commercial  oHior. 
Oil  distilling  jibout  250  c.c.  of  the  ether,  it  was  noticed  that  a  viscid 
residue  remained  ;  after  di-ying  on  the  water  bath,  this  formed  a 
transparent,  amorphous  mass,  estimated  to  weigh  about  0"75  gram. 
Professor  Cleve  states  that,  having  poured  a  little  water  on  to  the 
substance,  he  proceeded  to  stir  it  gently  Avith  a  i-ounded  glass  rod  ; 
this  occasioned  a  most  violent  explosion.  A  number  of  the  pieces  of 
glass  which  were  projected  about  perforated  the  windows  just  as  if 
they  had  been  revolver  bullets.  The  explosive  substance  was  probably 
ethvl  peroxide,  as  it  gave  the  well-known  perchromic  coloration, 
besides  liberating  iodine  and  discharging  oxygen  from  silver  oxide ; 
it  was  at  once  destroyed  by  reducing  agents ;  it  exploded  with  as 
much  violence  as  if  it  had  been  chloride  of  nitrogen  or  fulminate. 

Discussiox. 
Professor  Uunstax  remarked  that  several  cases  had  been  recorded 
of  explosions  during  the  distillation  of  impure  ether,  oue  a  few  years 
ago  by  Schaer  in  the  Archiv  der  Pharmacie  for  1877. 

6.  "  Does  magnesium  form  compounds  with  hydrocarbon  radicles  ?" 
By  Orme  ilasson,  M.A.,  D.Sc,  and  U.  T.  M.  Wilsmore,  B.Sc, 
University  of  Melbourne. 

According  to  Hallwachs  and  Schafarik  (Annalen,  109,  206),  mag- 
nesium in  the  form  of  filings  and  ethyl  iodide  commence  to  interact 
at  ordinary  temperatures,  and  the  interaction  is  complete  at  180°; 
they  state  that  the  metal  becomes  converted  into  a  white  mass,  the 
liquid  disappearing,  much  gas  being  generated.  On  heating  the 
white  mass,  a  colourless,  volatile  liquid  distilled  over,  which  fumed 
strongly  in  the  air  but  did  not  inflame  ;  this  iiquid,  it  was  believed, 
consisted  of  hydrocarbons  mixed  with  traces  of  magnesium  ethide, 
but,  as  the  i-esidue  decomposed  water  witli  explosive  violence,  it  was 
thought  that  it  contained  a  considerable  amount  of  magnesium 
ethide  combined  with  magnesium  iodide. 

Cahours  (Annales  de  Ghiniie  et  de  Physique  [5],  18,  17)  also  found 
that  much  heat  was  evolved  on  adding  methyl  or  ethyl  iodide  to  mag- 
nesium filings.  Having  digested  a  mixture  of  the  metal  and  ethyl 
iodide  at  130°  till  the  liquid  had  disappeared,  he  heated  the  resulting 
white  mass  in  an  atmosphere  of  hydrogen,  and  obtained  a  liquid  dis- 
tillate which  took  fire  in  the  air  and  acted  strongly  on  water. 
Carbon  and  hydrogen  were  estimated  in  two  fractions  of  this  liquid, 
but  the  results  were  far  from  agreeing  with  the  theoretical  value.s ; 
tne  discrepancies  were  attributed  to  insufficient  purification.  No 
evidence  of  the  presence  of  magnesium  in  the  product  was  adduced 
by  Cahours. 
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Wankljn  lieatecl  sodium  /ino  etliide  with  mercury  and  mafjnesiura 
wii'c,  and  obtained  a  white,  spontaneously  inflammable,  solid  product. 
This  contained  magnesium  and  zinc,  but  only  traces  of  sodium  ;  it 
was  believed  to  be  magnesium  zinc  ethide. 

The  authors  state  that  they  have  in  vain  endeavoured  to  prepare 
magnesium  ethide  (1)  from  magnesium  and  ethyl  iodide;  (2)  from 
magnesium-copper  couples  and  ethyl  iodide  ;  (3)  from  an  alloy  of 
magnesium  and  sodium  and  ethyl  iodide ;  (4)  from  magnesium  and 
zinc  ethide ;  (5)  from  magnesium  and  mercury  ethide ;  and  (G)  from 
anhydrous  magnesium  iodide  and  zinc  ethide. 

An  alloy  formed  by  heating  magnesium  and  sodium  together  in  a 
hard  glass  flask  in  an  atmosphere  of  hydrogen  acted  very  slowly  on 
ethyl  iodide  at  100^,  and  no  signs  of  the  formation  of  magnesium 
ethide  were  observed.  On  heating  together  magnesium  and  zinc  or 
mercury  ethide  in  sealed  tubes,  no  action  occui-red  till  the  tempera- 
ture rose  sufficiently  high  to  decompose  the  ethide;  large  quantities 
of  gas  were  then  formed,  zinc  or  mercury  separating,  but  no  magne- 
sium ethide.  Similarly,  magnesium  iodide  and  zinc  ethide  appeared 
not  to  interact,  the  ethide  being  decomposed  simply  by  the  heat. 

There  appeared  to  be  little  or  no  advantage  in  using  magnesium- 
copper  couples,  the  action  being  in  all  respects  similar  to  that  oE  mag- 
nesium alone,  although  occasionally  somewhat  quicker.  Magnesium 
iodide  and  gaseous  hydrocarbons  were  the  sole  products. 

Several  experiments  on  the  action  of  ethyl  iodide  on  magnesium 
were  tried  under  varied  conditions  and  using  the  two  substances  in 
different  proportions  ;  sometimes  a  crystal  of  iodine  was  added  as 
recommended  by  Frankland  for  the  preparation  of  zinc  chloride.  In 
most  cases  the  materials  were  heated  together  in  a  flask  connected 
to  a  reflux  condenser,  from  which  the  air  was  displaced  at  the  outset 
by  hydrogen  or  carbon  dioxide.  The  magnesium  used  was  prepared 
by  fusing  commercial  ribbon  in  an  iron  crucible  under  a  flux  of  am- 
monium, magnesium  and  potassium  chlorides,  and  subsequently 
filing  down  the  lump  ;  it  was  practically  free  from  impurities  except: 
traces  of  iron.  The  i-esults  obtained  were  uniformly  negative,  and 
although  previous  observers  have  stated  that  interaction  occurs  at 
ordinary  temperatures,  the  authors  have  never  perceived  the 
slightest  sign  of  action  till  after  the  iodide  and  metal  had  been 
heated  together  for  some  time.  Thus  in  an  experiment  in  which 
30  grams  of  specially  dried  ethyl  iodide  was  added  to  5  grams  of 
magnesium,  and  the  temperature  of  the  bath  containing  the  flask 
was  maintained  a  little  below  100",  no  action  seemed  to  take  place 
i'ov  a  time,  but  after  a  while  gas  was  given  off  and  a  white  powder 
was  seen  to  slowly  form  on  the  metal;  after  30  hours'  continuous 
heating,  ethyl  iodide  ceased  to  run  back,  and  the  evolution  of  j.as  — 
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■\vliicli  had  l)crn  coiitimious — came  to  an  oiul.  On  liefiting  tlio 
residue  to  270°,  no  distillate  except  a  little  unused  iodide  was 
obtained  ;  the  residue  proved  on  analysis  to  be  simply  mafrnesium 
iodide.  In  no  case  was  a  trace  of  distillate  obtained  showing  any 
tendency  to  fume  in  the  air.  The  authors  point  out  that  magnesium 
iodide  is  very  hygroscopic,  and.  is  so  violently  acted  on  by  water  that 
they  are  inclined  to  think  that  Hallwachs  and  Schafai-ik  ma}-  possibly 
have  been  led  to  suppose  that  magnesium  ethide  in  combination 
was  present  when  really  there  was  only  magnesium  iodide.  Magne- 
sium iodide  forms  a  cr^-stalline  compound  with  ether  which 
api)a.rently  has  the  composition  Mglr'iEt^O. 

The  authors  are  hence  inclined  to  conclude  that  previous  experi- 
menters have  used  magnesium  containing  some  impurity  which 
facilitated  its  action  on  the  iodide  ;  but  they  do  not  see  reason  for 
assnniing  that  the  result  was  the  production  of  magnesium  ethide. 
They  also  suggest  that  possibly  the  magnesium  previously  used 
may  hare  contained  zinc,  and  that  small  quantities  of  zinc  ethide 
mixed  with  hydrocarbons  may  have  been  mistaken  for  magnesium 
ethide. 

The  results,  however,  raise  a  question  of  no  slight  interest.  Of 
the  elements  of  the  second  natural  group,  zinc  and  mercury  very 
leadily  form  compounds  with  hydrocarbon  radicles  ;  cadmium 
appears  to  be  capable  of  forming  them  though  much  less  readily ; 
and  beryllium  propide  and  ethide  have  been  described  by  Cahours. 
Calcium,  strontium  and  barium,  on  the  other  hand,  presumably  do 
not  form  such  compounds.  In  which  sub-group  must  magMiesium  be 
placed  according  to  this  test  ?  Again,  aluminium,  which  follows 
magnesium  in  series,  forms  well  defined  compounds  with  hydrocarbon 
radicles,  while  sodium,  which  precedes  it,  forms  only  an  unstable 
double  compound  with  zinc  and  ethyl.  Which  does  magnesium 
resemble,  if  either?  Or  has  it  an  intermediate  character?  It  is 
exceptional  for  elements  on  the  descending  portions  of  the  curve  ol" 
atomic  volumes  to  unite  with  hydrocarbon  radicles,  and  a  glance  at 
the  curve  shows  that  beryllium  and  magnesium  are  the  only  elements 
undoubtedly  occupying  such  a  position  that  are  believed  to  do  so. 
As  to  beryllium,  it  may  be  pointed  out  that  Cahours  (Coiupf.  rend., 
76,  1383)  worked  with  very  small  quantities  and  apparently  based 
his  conclusions  on  purely  qualitative  observations.  With  regard  to 
magnesium,  the  authors  think  that  the  extremely  slight  character  of 
the  older  e\'idence  and  the  fact  that  their  own  experiments  have  led 
to  directly  contrary  coiiclusions  to  those  of  Cahours  justify  them  in 
denying  its  power  to  form  free  compounds  of  the  kind  disciassed.  It 
is,  hoAvever,  just  possible  that,  as  indicated  by  Wanklyn's  qualitative 
experiment,    magnesium   may  form  an  unstable  double  ethide  with 
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zinc,  tlius  i-esenibliiig  soclinm,  wliieli  iiiimediately  precedes    it   in  the 
natural  classitication. 

Discussiox. 

Dr.  ARMSTRONrr  said  that  Messrs.  Masson  and  "VVilsmore's  paper  liad 
been  despatched  from  Melbourne  on  December  29th  ;  meanwhile  the 
(juestion  which  they  had  pat,  and  to  which  they  inclined  to  give  a 
negative  reply,  had  been  answered  in  the  affirmative  by  Lohr  in  one 
of  the  latest  numbers  of  Liehii/s  AnnaJen  (261,  72).  Lohr,  like  the 
authors,  had  found  that  methyl  and  ethyl  iodides  had  no  action  at 
ordinary  temperatures  either  on  magnesiiim  alone  or  on  magnesium 
as.sociated  with  copper  or  sodium ;  and  that  the  action  was  very 
sluggish  at  high  temperatures.  The  presence  of  a  little  ethylie 
acetate  served,  however,  to  cause  an  interaction  to  set  in  vigorously 
in  the  cold,  which  w'as  completed  within  40  to  50  hours  at  110°;  but 
the  product  gave  no  liquid  distillate  even  at  330°,  and  Lohr  had  estab- 
lished the  interesting  fact  that  magnesium  methide  and  ethide  were 
solid,  non-volatile  compounds. 

These  observations,  taken  in  conjunction  with  tliose  of  the  earlier 
workers  in  the  same  field,  afforded  further  evidence  that  in  the  forma- 
tion of  organo-metallic  compounds,  as  in  so  manv  other  cases,  it  was 
necessary  that  some  third  substance  should  he  present  to  condition 
interaction. 

Referring  to  the  authors'  suggestion,  that  the  magnesium  used  by 
previous  workers  contained  zinc,  Professor  Thorpe  said  that  he  had 
had  occasion  when  at  the  Owens  College  to  analyse  a  large  number  of 
samples  of  magnesium  from  Mr.  Sonstadt,  who  in  those  days  was  the 
sole  maker  of  the  metal,  and  these  never  contained  zinc,  so  that  he 
could  not  agree  with  the  authors  in  their  explanation. 

7.  "Compounds  of  the  oxides  of  phosphorus  with  sulphuric  an- 
hydride."    By  R.  H.  Adie,  B.A. 

The  author  has  endeavoured  to  prepare  compounds  of  phosphorus 
similar  to  those  which  the  other  elements  of  the  group  form  with 
sulphuric  anhydride. 

Employing  a  preparation  obtained  from  Messrs.  HarHngton,  of 
Cork,  approximately  consisting  of  H3PO3,  he  obtained,  by  the  action 
of  sulphuric  anhydride,  a  product  very  nearly  of  the  composition 
corresponding  to  the  formula  HsPOi-SSOa  =  (S03H)3P04,  in  the  form 
of  a  viscid  liquid  which  was  decomposed  by  water,  but  without 
violence,  yielding  sulphuric  and  orthophosphoric,  and  but  traces  of 
meta-  and  pyro-phosphoric  acids.  Sulphuric  anhydride  and  phos- 
phorus were    found  to   interact  violently ;  the  author  represents  the 
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]>ro(luot  by  tlie  formula  3P.04-2SO:,.  Tlie  compound  slowly  decom- 
j)oses  into  phosphoric  and  snlplinrons  anliydrides;  it  is  instantly 
decomposed  by  water,  but  the  phosphorus  containing  part  dissolves 
C'uly  very  slowly. 

Discuss  lox. 

Professor  Ramsay,  after  referring  to  the  interest  attaching  to  the 
investigation  of  compounds  such  as  were  described  by  the  author, 
expressed  the  opinion  that  they  wore  legitimately  regarded  as  salts, 
and  that  the  existeu'ce  of  such  salts  must  serve  to  break  down  the 
distinction  which  was  usually  made  between  metals  and  non-metals 
based  on  the  formation  of  salts. 

Professor  Thoiipe  dissented  from  this  view.  He  also  took  occasion 
to  correct  the  statement  made  by  Mr.  Tntton  and  himself,  that  the 
oxide  P4O6  becomes  red  on  exposuj-e  to  light :  this  change,  they  had 
since  discovered,  was  due  to  the  presence  of  a  small  quantity  of 
phosphorus. 

S.  "  Combustion  of  magnesium  in  water-vapour."  By  G.  T.  Moody, 
D.Se. 

The  author  points  out  that  the  combustion  of  magnesium  in  water- 
vapour,  which  is  very  difficult  to  conduct  in  the  manner  commonly  de- 
scribed (cf.  Kessler,  Ber.,  2.  369),  maybe  conveniently  demonstrated, 
as  a  lecture  experiment,  by  carrying  out  the  operation  in  a  piece  of  hard 
glass  tube,  of  about  10  mm.  in  diameter  and  250  mm.  in  length,  bent  at 
an  angle  of  120°  so  as  to  leave  one  arm  nearly  twice  as  long  as  the  other. 
The  shorter  arm  is  inserted  through  a  cork  closing  the  mouth  of  a 
"  tin-can  "  or  other  convenient  vessel,  in  which  steam  can  be  gene- 
rated :  and  the  longer  arm,  which  contains  a  few  strips  of  magnesium 
ribbon,  is  connected  by  a  fairly  wide  delivery  tube  with  the  pneumatic 
troogh,  at  which  the  liberated  hydrogen  may  be  collected.  When  the 
air  in  the  apparatus  has  been  displaced  by  a  slow  current  of  steam,  the 
arm  in  the  tube  containing  the  magnesium  is  cautiously  heated  by  means 
of  a  bunsen  burner  until  the  temperatui'e  of  the  tube  is  considerably 
higher  than  that  at  which  water- vapour  condenses;  the  bunsen 
burner  is  then  replaced  by  a  blowpipe  flame,  which  is  moved  about  in 
such  a  way  that  the  whole  of  the  arm  becomes  very  hot,  and  on 
allowing  the  flame  to  impinge  for  a  few  seconds  on  a  portion  of  the 
tube  against  which  the  magnesium  rests,  the  metal  takes  fire  and 
burns  with  great  brilliancy. 

The  success  of  this  experiment  is  only  assured  when  there  is  a  verij 
slow  current  of  steam  passing  through  the  appai^tus,  and  when  the 
tube  containing  the  magnesium  is  carefully  heated,  as  in  the  manner 
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above  described.  Under  such  circumstances,  tbe  metal  burns  with 
great  regularity,  fracture  of  the  tube  being  usually  avoided,  and  the 
whole  of  the  hydi'ogen  evolved  may  be  collected. 


At  the  next  meeting,  on  February  19th,  there  will  be  a  ballot  for 
the  candidates  whose  names  and  qualifications  were  set  forth  in  the 
last  number  of  these  Proceedings. 

The  following  papers  will  be  read : — 

••  The  synthesis  of  dimethyldihydroxyheptamethylene."  By  Dr. 
Kipping  and  Professor  Perkin. 

'■  The  osmotic  pressures  of  salts  in  solution."     By  R.  H.  Adie,|B.A. 
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CHEMICAL  SOCIETY'S  JUBILEE. 

Fellons  are  reqiiesied  to  note — 

That  the  afternoon  meeting'  on  February  '2-M\  will  be  bebl  in  the 
Theatre  of  the  Loudon  University,  Burlington  Gardens,  W.,  at  o  till  o 
o'clock  P.M.  ;  the  nnmber  Avho  have  announced  their  intention  of 
attending  being  larger  than  can  be  accommodated  at  the  Society  of 
Arts. 

The  presence  of  ladies  is  desired. 

The  Piesident  and  Council  will  hold  a  reception  in  the  evening  at 
8.30  o'clock,  in  tbe  Hall  of  the  Goldsmiths'  Company,  Foster  Lane. 
E.G.,  tbe  use  of  which,  for  the  purpose,  has  been  kindly  granted  to 
them  by  the  AVorsbipful  Company  of  Goldsmiths. 

Ou  February  2.jth,  the  Fellows  and  their  friei>ds  will  dine  at  the 
AVhitehall  Kooms,  Hotel  Metropole,  at  0.30  for  7  o'clock.  Price  of 
dinner  tickets.  One  Guinea,  to  be  paid  in  advance.  Fellows  desiring 
to  be  present,  who  have  not  yet  made  application  for  dinner  tickets, 
are  urgently  i-equested  at  once  to  give  the  necessary  notice. 


JIAKKISOX  AXD  SONS,  PKTXTEKS  JX  ORDIXART  TO  IIEK  MAJESTT,  ST.  MARTIN'^  lAXi. 


Ismed  4;3;i8'Jl. 

PROCEEDINGS 

OF   THE 

CHEMICAL    SOCIETY. 

No.  93.  Session  1890-91. 


February  19th,  1891.      Dr.  W.  J.  Russell,  F.H.S.,  President,  in  tlie 

Cliair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  "Walter 
Johnson  Cooper,  High  Street,  Mitcheldeau,  Gloucester ;  Charles  V. 
Forshaw,  LL.D.,  D.Sc,  Bradford,  Yorks ;  John  Alfred  Foster, 
Royal  Naval  College,  Greenwich ;  Claude  Hooper  Bater,  4,  Westbank 
Terrace,  Gibson  Street,  Hillhead,  Glasgow;  William  L.  Hiepe,  Ph.D., 
21,  Acomb  Street,  Manchester;  F.  Stanley  Kipping,  Ph.D.,  D.Sc,  7, 
Milborne  Grove,  South  Kensington ;  Charles  Ainswoi'th  Mitchell,  27, 
Farnley  Road,  South  Xorwood ;  Percy  Morrice  Randall,  3,  Belsize 
Pai'k  Gardens. 

Messrs.  Holland  Crompton,  R.  H.  Davies  and  Bernard  Dyer  were 
appointed  by  the  raeeting  to  audit  tlie  Ti-easurer's  accounts. 

The  following  were  duly  elected  Fellows  of  the  Society  : — Messrs. 
John  Charles  Aydans  ;  Heury  Austin  Appleton ;  Charles  xS  orrish 
Adams,  M.A.  ;  John  Fi'ederick  Bloomer;  Clayton  Beadle;  Robert 
John  Brown  ;  Thomas  Byrne  ;  Arthur  Cole,  B.A.  ;  Arthur  Colefax, 
B.A.,  Ph.D.;  Charles  Henry  Corbett;  Hendrie  Thomas  Donovan; 
Robert  Bond  Greaves ;  Ernest  F.  Hooper ;  Frederick  William 
Harrold ;  Moses  William  Jones ;  Henry  Charles  Jenkins ;  Frederick 
Herbert  Moore ;  Reginald  Tom  Marshall ;  Edgar  J.  ^Millard  ;  William 
Morley Martin ;  Arnold Whitaker  Oxford;  Michael  Samuel  Pickering; 
William  Jackson  Pope ;  Tom  Kirke  Rose ;  R.  Stockdale :  Matthew 
Carrington  Sykes ;  Herbert  D.  Shaw;  R.  Greig  Smith;  Kenelm 
Edward  Symes ;  Howard  C.  Sucre;  A.  H.  Tapp  ;  Frederick  William 
De  Yelling,  B.A, ;  David  Wilkin.sou ;  Thomas  M.  Wyatt ;  Ste^ihen 
Kewcombe  Wellington  ;  Dr.  W,  Will. 

The  following  papers  were  read  : — 
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9.  "  Tlie  action  of  rodiiciiif^'  a,<j;eiits  on  aa'-diacetylpcntano.  Syn- 
thesis of  climethyldihydroxyhoptamethylene."  By  F.  Stanley  Kipping, 
Pli.D.,  D.Sc,  and  W.  H.  Perkin,  Jun.,  Ph.D.,  F.R.S. 

On  reducing  aa'-diacetylpentane,  C0Me-[CH2]s'C0Me  (Trans.,  56, 
330),  dissolved  in  moist  ether,  with  sodium,  it  is  converted  into  a 
coloui'less  liquid  of  the  composition  CoHigOs.  The  method  of  prepara- 
tion, properties  and  some  derivatives  of  this  reduction  product  are 
described  in  the  paper,  and  also  various  experiments  made  with  the 
object  of  determining  its  constitution. 

The  authors'  investigations  have  shown  that  the  reduction  product 
must  be  regai'ded  as  a  dimethyldihydroxyheptamethylene  of   the  con- 

stitution  CH.<cH,CH,C(0H).CH3- 

This  conclusion  is  based  on  the  following  considerations  : — The 
reduction  product  is  formed  by  the  addition  of  two  atoms  of  hydrogen 
to  diacetj^lpentane,  and  may,  therefore,  theoretically  have  the  consti- 
tution represented  by  one  of  the  following  formula3 : — 

.    p^    .CH,.CH,-C0-CH3  -TT    pp, /CH,-CH..C(0H)-CH3 

I.  ^^u<^cH,-CH,-CH(OH)-CH:r       ^^-  ^^•^^CH,-CH,-C(0H)-CH3" 

As  in  the  one  case  the  compound  would  be  an  open-chain  ketone 
alcohol  (Formula  I),  and  in  the  other  a  dihydroxy-derivative  of  a 
closed  carbon  chain  (Formula  II),  it  is  comparatively  easy  to  ascer- 
tain which  of  the  two  formula?  represents  the  constitution  of  the 
compound.  (I.)  The  reduction  product  does  not  combine  with 
hydroxylaniine,  or  with  phenylhydrazine.  (2.)  It  yields  a  diacetyl 
derivative  of  the  composition  CisHooO^  with  acetic  anhydride. 
(8.)  Phosphorus  pentabromide  converts  it  into  a  dibromide  of  the 
composition  CgHieBro.  (4.)  It  is  not  acted  on  by  such  reducing 
agents  as  zinc  and  chlorhydric  acid,  sodium  amalgam,  or  sodium  and 
alcohol.  (5.)  On  reduction  with  hydrogen  iodide,  it  is  converted 
into  a  hydrocarbon  of  the  composition  CgHis. 

These  facts,  the  authors  think,  are  sufficient  to  warrant  the  conclu- 
sion that  the  reduction  product  is  a  dimethyldihydroxyheptamethyl- 
ene  of  the  constitution  given  above. 

Dimetht/lcUhydroxyheptamethylene,  CgHigOo,  is  a  thick,  colourless 
liquid,  boiling  at  201°  (180  mm.)  ;  it  is  only  sparingly  soluble  in  cold 
water,  but  miscible  with  alcohol,  ether  &c.  in  all  proportions.  The 
sodium  derivative,  CgHnOoNa  ■+-  HjO,  is  a  colourless,  semi-crystalline, 
very  deliquescent  compound. 

Diiuethyldihromolieptainetliylene,  CgHieBrj,  prepared  by  treating  the 
dihydroxy-compound  with  phosphorus  pentabromide  in  chloroform 
solution,  is  a  thick,  colourless  oil. 
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Dimethylhydroxyiocloheptamethylene,  CigHnOI,  is  formed  when  tlie 
glycol  is  heated  with  hydrogen  iodide  ;  it  is  a  coloiiT'less  liquid,  with  a 
pleasant,  sweetish  smell. 

Dimethylheptamethylene  diacetate,  C3Hi,;(OAc)2,  is  obtained  when 
the  dihydroxy-corapound  is  boiled  with  acetic  anhydride  ;  it  boils  at 
199 — 202*^  (65  mm.)  and  is  readily  hydrolysed  by  dilute  soda. 

Dimethylhepfamethyleiie,  CgHig,  is  obtained  in  the  form  of  a  coloifr- 
less,  mobile  oil  when  dimethyldihydroxyheptamethylene  is  heated 
with  hydriodic  acid  and  amorphous  phosphorus;  it  boils  at  153 — 154° 
and  has  an  odour  very  like  that  of  light  petroleum. 

Discussion. 

Dr.  Armstrong  and  Dr.  Coi^lie  both  drew  attention  to  the  possible 
formation  of  a  hexamethylene  compound  by  reduction  of  the  diketone 
diacetylpentane,  and  asked  what  evidence  other  than  synthetical  esta- 
blished the  constitution  of  the  reduction  product. 

Di\  Kipping,  while  admitting  that  at  present  there  was  no  such  evi- 
dence, contended  that  the  formation  of  a  hexamethylene  compound 
was  altogether  improbable. 

10.   "The  osmotic  pressures  of  salts  in  solution."  ByR.  H.Adie,  M.A. 

This  paper  contains  the  expei-imental  results  of  an  investigation  of 
the  osmotic  pressures  of  salts  in  solution  by  direct  observation,  by  the 
method  of  Pfeffer.     The  results  ax'e  arranged  under  five  headings. 

1.  Iloyle's  Law  applitd  to  solutions. — The  observations  are  plotted 
out  with  osmotic  pressures  for  ordinates  and  concentrations  (in  terms 
of  gram  molecules  per  litre)  for  abscissae.  The  salts  observed  were 
potassium  and  sodium  nitrates,  potassium  iodide,  potassium  sulphate, 
potash  alum,  potassium  ferrocyanide  and  cobalticyanide  and  a  few 
others.  The  resiilts  obtained  show  that  the  osmotic  pressures  do  not 
vary  directly  as  the  concentrations,  but  take  a  definite  curved  form, 
approaching  Ostwald's  line  of  no  dissociation  at  two  points,  and 
receding  from  it  eleo where.  Potash  alum  gives  the  nearest  approach 
to  a  straight  line  of  the  salts  examined. 

2..  Charles's  Law  applied  to  solutions. — Only  one  experiment  yielded 
any  result,  and  that  was  confirmatory  of  the  correctness  of  applying 
Charles's  Law  to  solutions. 

3.  hifiuence  of  bases  on  osmotic  pressures. — No  definite  influence  can 
be  attributed  to  the  base,  except  that  the  salts  of  some  bases,  e.g., 
soda,  appear  to  be  more  readily  dissociated  by  water  than  those  of 
others,  e.g.,  potash. 

4.  Influence  of  acids  on  osmotic  pressures. — In  the  case  of  inorganic 
acids,  no  very  definite  influence  can  bo  detected  ;  though  the  equiva- 
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lents  of  the  salts  of  monobasic  acids  give  in  general  higher  osmotic 
pressures  than  those  of  the  salts  of  dibasic  acids.  In  the  case  of 
organic  acids,  an  increase  in  the  molecular  weight  of  homologous 
acids  increases  the  osmotic  pressure,  and  a  ring  nucleus  gives  a 
higher  osmotic  pressure  than  an  open  chain. 

5.  Avogadro's  Law  applied  to  salts  in  solution. — The  author  examines 
and  compares  the  differences  between  the  observed  results  and  those 
calculated  on  the  assumption  that  Avogadro's  Law  applies  to  salts  in 
solution,  and  suggests  that  they  may  be  due,  as  in  Crookes'  hypothesis, 
to  the  existence  of  simple  and  complex  molecules  in  solution,  as  well 
as  to  the  formation  of  water  compounds  in  the  solution.  This 
hypothesis  does  not  appear  to  require  so  large  a  modi6cation  of 
ordinary  chemical  ideas  as  that  of  Ostwald  and  Arrhenius. 

11.  "A  direct  comparison  of  the  physical  constants  involved  in 
the  determination  of  molecular  weights  by  Raoult's  method."  By 
R.  H.  Adie,  M.A. 

In  this  paper,  the  author  tries  to  connect  the  constants  of  Raoult's 
method  of  determining  molecular  Aveights  of  a  substance  in  solution 
with  those  ascertained  by  direct  observation  of  the  osmotic  pressure  of 
the  same  solution.  Also,  by  the  same  method  of  Raoult,  to  connect  the 
osmotic  pressure  with  the  gaseous  pressure  of  any  substance  in  solution. 
The  substances  chosen  are  potassium  iodide  and  ammonia.  The 
solutions  of  potassium  iodide  and  ammonia  are  compared  by  means 
of  the  lowering  of  the  freezing  point,  and  then  the  osmotic  pressures 
of  the  same  solutions  of  potassium  iodide  are  given.  The  author  shows 
that  the  constants  obtained  by  the  two  methods  do  not  agree,  and 
suggests  an  hypothesis  to  explain  the  same,  which  is  given  above. 

Discussion. 

Mr.  Pickering  said  that  the  numerous  results  brought  forward  by 
Mr.  Adie  could  not  fail  to  be  of  value.  They  seemed  to  afford  fresh 
proof  of  the  irregularities  almost  invariably  shown  by  the  properties 
of  solutions,  where,  according  to  the  physical  theory,  there  should 
be  nothing  but  regularity  and  uniformity.  It  was  to  be  regretted 
that  the  deterininations  had  not  been  pushed  further  into  the  region 
of  dilute  solutions,  for  it  was  here  that  some  of  the  most  surprising 
irregularities  existed,  and  it  was  here  that  the  existence  of  such  must 
tell  most  strongly  against  any  purely  phj-sical  theor}".  Mr.  Adie  had 
touched  on  one  of  the  most  fundamental  objections  to  the  present 
physical  theory  of  solution — the  existence  of  osmotic  pressure — for 
this  is  due  to  the  impermeability  of  a  membrane  to  the  dissolved 
substance  ;   and  how  can  it  be  contended  that  if  the  molecules  of  the 


27 

laUer  were  single,  and  still  more  if  they  were  dissociated  into  ions, 
they  cannot  get  through  holes  which  the  water  molecules  have  no 
difficulty  in  threading  ? 

12.  "  Derivatives  of  piperonyl."     By  Fredei-ick  M.  Perkin. 

The  author  describes  the  results  of  experiments  made  with  the 
object  of  determining*  the  constitution  of  the  compound  C10H9NO3 
obtained  by  his  brother  from  berberine  (Trans.,  1890,  992),  a  know- 
ledge of  which  was  essential  to  the  determination  of  the  nature  of 
this  alkaloid ;  two  formnlte  would  account  for  the  propei'ties  of  the 
substance,  viz. : — 

The  second  of  these  is  found  to  be  applicable  to  the  substance  in 
question.  In  the  present  paper,  the  author  describes  the  preparation 
of  the  compound  represented  by  the  first  formula  fi-om  piperonal. 
On  heating  a  mixture  of  nitropiperonal,  acetic  anhydride  and  sodium 
acetate,  an  acid  was  obtained  identical  with  that  formed  on  nitrating 
the  piperonylacrylic  acid  of  Lorenz.  On  reduction  with  ferrous 
sulphate,  this  nitro-acid  is  converted  into  the  corresponding  amido- 
acid,  but  when  zinc  or  tin  and  muriatic  acid  is  used,  the  anhydro- 
derivative  of  the  amido-acid  is  obtained. 

The  action  of  bromine  on  piperonylacrylic  acid  is  described,  and 
also  the  formation  of  a  benzoin-like  compotind  from  piperonal  and 
jDotassium  cyanide. 

13.  "  Studies  on  the  constitution  of  tri-derivatives  of  naphthalene, 
No.  9.  Andresen's  /2'-naphthylaminedisulj)honic  acid."  By  Henry 
E.  Armstrong  and  W.  P.  Wynne. 

According  to  Schultz  (Ber.,  23,  77),  naphthalene-1  :  3'-disulphonic 
acid  on  nitration  yields  a  mixture  of  several  nitronaphthalenedi- 
sulphonic  acids.  The  chief  product  on  reduction  gives  the  so-called. 
«-naphthylamine-c-disulphonic  acid  [NH3  :  SO3H  :  SO3H  =  1' :  1  :  3';  w. 
Armstrong  and  Wynne,  these  Proc,  1890, 15]  of  the  Germ.  Pat.  45776. 
Of  the  other  acids,  the  production  of  which  has  been  also  noted  by 
Bernthsen  (Ber.,  23,  3088,  footnote),  one  yields  on  reduction, 
according  to  Schultz,  a  /i-naphthylaminedisulphonic  acid.  As  this 
was  the  first  instance  in  which  the  formation  of  a  5e/'a-nitro-acid  by 
the  nitration  of  a  naphthalenesu.lphonic  acid  had  been  observed,  the 
attention  of  the  authors  was  directed  to  the  determination  of  its 
constitution,  and  through  the  liberality  of  the  Actiengesellschaft  filr 
Anilinfabrikation  a  considerable  supply  of  the  material  remaining 
after  the  separation  of  the  greater  part  of  the  c-acid  was  placed  at 


2« 

their  disposal  for  examination.  After  separation  from  the  associated 
acids,  and  compai-ison  vitli  a  specimen  of  the  pure  Andresen  acid 
received  from  Dr.  Schultz,  the  amido-acid  was  analysed  by  the 
hydrazine  and  Sandmeyer  methods  already  described.  When  reduced 
by  the  hydrazine  method,  it  gave  naphthalene- 1  :  3'-disulphonic  acid, 
Avhich  was  characterised  by  means  of  its  chloride,  CioH6(SO>Cl)2, 
melting  at  127°,  and  the  derived  1  :  3'-dichloronaphthalene  melting  at 
48'.  On  treatment  by  the  Sandmeyer  process,  it  was  converted 
into  a  chloronaphthalenedisulphonic  acid,  the  chloride  of  which^ 
CioH5Cl(S02Cl)2,  crystallised  from  benzene  in  radiate  groups  of  flat 
needles  melting  at  174°,  and  on  distillation  with  PCI5  yielded 
1:3:  3'-trichloronaphthalene  melting  at  80'o°.  This  acid,  conse- 
quently, was  identical  with  that  obtained  by  the  authors  by  sulphon- 
ating  2  :  2'-/3-chloronaphthalenesulphonic  with  20  per  cent,  anhydi'o- 
sulphuric  acid  (these  Proc,  1S90,  133).  As  a  further  proof  of  the 
identity  of  the  two  compounds,  the  chloronaphthalenedisulphonic 
chloride  derived  from  the  Andresen  acid  was  hj-droly-sed  by  heating 
with  dilute  sulphui-ic  acid  at  250 — 270°  for  several  hours,  with  the 
result  that  /3-chloronaphthalene  melting  at  bd'b^  was  obtained.  Com- 
bining these  results,  it  follows  that  the  Andresen  acid  is  a  /3-naphthyl- 
aminedisulphonic  acid  of  the  constitution — 
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The  salts  of  this  2:4:  2'-/3-naphthylaminedisulphonic  acid,  and  the 
mode  of  separation  from  the  other  naphthylauiinesulphonic  acids 
contained  in  the  mixtiire.  will  be  described  when  the  examination  of 
the  nitration  product  of  naphthalene-1  :  3'-disulphonic  acid  has  been 
completed. 


At  the  next  meeting,  on  !Mai"ch  oth,  the  following  papers  will  be 
read : — 

"  Chloro-  and  bronio-derivatives  of  naphthol  and  naphthylamine." 
By  Dr.  Armstrong  and  E,  C.  Rossiter. 

"  The  crystalline  form  of  the  calcium  salt  of  optically  active 
glyceric  acid."     By  A.  E.  Tutton. 

"  Fermentations  induced  by  the  Pneumncoccus  of  Friedlaender." 
By  Prof.  P.  F.  Frankland,  A.  Stanley  and  W.  Frew. 

HAEEISOX  AXD  SOXS,  PEIXTEES  IX  OEDIXABY  TO  UEB  MAJESTY,  ST.  MABIIX'S  lAXE. 
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March  otb,  1891,      Dr.  W.  J.  Russell,  F.R.S.,  President,  in  the 

Chair. 

Mr.  A.  "\V.  Oxford  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  iu  favour  of  Messrs.  William 
Bate,  National  Explosives  Company,  Hayle,  Cornwall;  Alexander 
Lander,  University  College,  Bangor,  North  Wales  ;  Cecil  George  Freer 
Thonger,  Colonial  College,  Hollesley  Bay,  Suffolk. 

The  following  papers  were  read : — 

14.  "  Crystalline  form  of  the  calcium  salt  of  optically  active 
glyceric  acid."  By  Alfred  E.  Tutton,  Royal  College  of  Science, 
London. 

This  paper  presents  the  results  of  a  complete  crj-stallographical 
investigation  of  the  calcium  salt,  Ca(CaH504)o,2H30,  of  the  optically 
active  (dextrorotatoi-y)  form  of  glyceric  acid  described  (Trans.,  1891, 
p.  96)  by  Frankland  and  Frew.  The  crystals  belong  to  the  mono- 
clinic  system,  and  are  hemihedral,  the  forms  {111}  and  {011}  being 
only  developed  at  the  right-hand  extremity  of  the  symmetry  axis, 
and  the  forms  {111}  and  {211}  at  the  left  extremity.  The  hemi- 
hediism  is  also  manifested  by  a  difference  in  the  prism  faces  of  the 
form  {110},  those  upon  the  right  side  of  the  symmetry  plane  being 
much  more  brilliant  than  those  upon  the  left  side.  The  ratio  of  the 
axes  is  a  :b  :  c  =  1"4469  :  1  :  0'6694.  A  complete  table  of  angles  is 
given,  the  result  of  the  measurement  of  a  dozen  crj'stals.  The 
optic  axial  plane  is  perpendiciilar  to  the  symmetry  plane,  and  the 
first  median  line  is  nearly  perpendicular  to  the  basal  plane.  The 
true  angle  of  the  optic   axes  is   2Ya^;  =  31'  5G',  2Ya.-,a  =  35°  28', 
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2VaTe  =  36°  1(3'.  Tlie  me.in  refractive  index  /i  is  1-4496,  l-4r.21  and 
l"454o  for  lithium,  sodium  and  thallium  litjht  respectively.  The 
sign  of  double  refraction  is  positive.  The  calcium  salt  of  this  dex^tro- 
rotatory  glyceric  acid  must  therefore  be  added  to  the  list  of  optically 
active  substances  whose  crystals  are  also  hemihedral,  a  list  which 
inclades  all  the  hitherto  well  investigated  cases. 

15.  "  Fermeixtation^  induced  by  the  Pneiimococcus  of  Friedltinder." 
By  Percy  F.  Frankland,  Ph. p.,  B.Sc.  (Lond.),  Arthur  Stanley  and 
Wm.  Frew. 

That  this  well  known  micro-organism  is  capable  of  inducing  fer- 
mentative changes  in  suitable  solutions  of  glucose  and  cane-sugar  was 
first  pointed  out  by  Bi-ieger  (Zeit.  f.iilnjsiol.  Chem.,  8,  306 — 331,  and 
9,  1 — 7).  The  authors  have  confirmed  these  observations  of  Brieger's, 
and  have  further  found  that  the  organism  ferments  maltose,  milk- 
sugar,  raffinose,  dextrin  and  mannitol,  but  that,  like  the  Bacilhis 
ethaceticus,  it  does  not  attack  dulcitol.  They  have  made  a  special 
study  of  the  fermentations  of  glucose  and  mannitol,  determining 
quantitatively  the  proportions  in  which  the  several  products  are  formed. 
These  products  are  in  each  case  ethyl  alcohol,  acetic  acid,  generally 
accompanied  by  a  little  formic  acid  and  a  trace  of  succinic  acid, 
carbon  dioxide  and  hydrogen.  Both  the  glucose  and  mannitol  were 
in  all  cases  only  partially  fermented,  and  the  decomposition  of  the 
glucose  was  especially  incomplete,  glucose  being  apparently  less 
readily  attacked  by  the  organism  than  mannitol  and  cane-sugar. 
The  fermentation  was  not  rendered  more  complete  by  furnishing  tlie 
organism  with  a  more  abundant  supply  of  nitrogenous  food. 

In  the  first  instance,  fermentations  were  conducted  on  60  grams  of 
glucose  and  mannitol  respectively,  with  the  following  results  :  — 

I.  II.  III. 

Glucose.  Mannitol.  Mannitol. 

Ethyl  alcohol  ... .      0'5897  gram     4"11       grams     5"06      grams. 
Volatile   acids  cal-"! 

culated  as  acetic  >  1-6578      „        29921       „         3-1617       „ 

acid   J 

The  products  of  the  mannitol  fermentations  are  not  only  qualitatively 
.similar  to  those  obtained  in  the  fermentation  of  the  saine  substance 
by  the  Bacillus  ethaceticus,  but  the  relative  proportions  in  which  they 
are  formed  are  almost  identical,  the  ratio  corresponding  closely  to  the 
molecular  proportions  2CoH5-OH  :  CHa'COOH. 

In  the  subsequent  experiments,  in  which  the  volume  and  composi- 
of  the  evolved  gases  were  determined,  only  12  grams  of  mannitol 
were  employed  ;  in  this  case  also  very  similar  ratios  were  obtained^ 


31 

althougli  a  period  of  two  years  Lad  elapsed  since  the  above  fermenta- 
tions had  been  carried  on. 

The  following  results  of  analysis  show  the  composition  of  the  gas 
evolved  in  a  fermentation  with  12  grams  mannitol,  after  the  air  in 
the  apparatus  had  been  displaced  :  — 


IGth  day. 

23rd  day. 

34th  day. 

41st  day. 

Ayerage. 

CO.,  . . 

51-77 

61-29 

66-18 

65-47 

61-18 

0, 

0-09 

0-15 

0-22 

0-09 

0-14 

H.,  .... 

47-97 

88  26 

83-47 

34-19 

.38-47 

X 

0-17 

0-80 

113 

0-25 

0-21 

100-00       100-00       100-00       100-00        100-00 

The  lower  proportion  of  carbon  dioxide  in  the  earlier  part  of  the 
fermentation  is  doubtless  due  to  the  liquid  saturating  itself  with  the 
gas,  and  the  excess  at  the  end  to  the  slow  decomposition  of  the 
calcium  bicarbonate  formed  in  the  first  instance.  The  average  com- 
position of  the  gas  may  be  taken  to  be  6  volumes  or  molecules  of 
carbon  dioxide  to  4  volumes  or  molecules  of  hydrogen.  Taking- 
into  account  the  actual  volume  of  gas  given  off,  the  several  pro- 
dncts  are  in  very  close  accord  with  the  molecular  proportions : 
9C,HcO  .  4C2H4O3  :  12C0,  :  8H0,  derived  from  6  mol.  props,  of 
mannitol,  2  mol.  props,  of  carbon  dioxide  being  formed  by  the  action 
of  the  acetic  acid  on  the  added  calcium  carbonate. 

By  plotting  out  the  volumes  of  evolved  gas  on  a  diagram,  in  which 
the  ordinates  represent  the  volumes  in  cubic  centimetres,  and  the 
abscissiB  the  time  of  fermentation  in  days  from  the  date  of  inocula- 
tion, tlie  authors  obtain  a  curve  for  which  the  equation  is 

6-7St- 


0-006t  +  0-00574i- 


16.  "  The  volumetric  estimation  of  tellurium.  Part  II."  By  B. 
Brauner,  Ph.D. 

The  author  finds  that  although  a  solution  of  iodine  in  potassium 
iodide  acts  on  alkaline  tellurates  in  accordance  with  the  equation 
Xa.TeOa  +  lo  +  2XaOH  =  XaoTeOi  +  2NaI  +  H3O,  the  action 
is  very  slow  and  incomplete  at  the  ordinary  temperature,  so  that  heat 
must  be  applied  for  its  completion.  On  acidification  the  excess  of 
iodine  is  set  free,  but  it  has  hitherto  been  found  impossible  to  exactly 
determine  the  end  of  reaction  by  titration  with  thiosulphate. 

The  titration  of  solutions  of  tellurium  dioxide  in  chlorhydric  acid 
with  permanganate  is  found  to  be  impracticable,  as  varying  quanti- 
ties of  chlorine  are  evolved  during  the  process. 
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Wlien  a  solution  of  tellui'ium  dioxide  in  snlpliuric  acid  is  titrated 
with  pevmangiinatc,  tbe  following  interchange  oecui-s  : — 2KMnOi  + 
4HoS0i  +  4TeOo  =  K2SO4  +  MnoCSO^),  +  4H,0  +  4'JVO,.  In 
order  to  destroy  the  manganic  salt  wliich  is  formcfl,  either  deci- 
normal  ferrous  sulphate  or  oxalic  acid  is  added  until  decoloj-isation 
takes  place,  after  which  permanganate  is  added  in  slight  excess. 
After  subtracting  the  volume  of  permanganate  corresponding  to  the 
feiTous  salt  oi-  to  oxalic  acid  from  the  total  of  permanganate  added, 
the  quantity  of  tellui-ium  dioxide  is  calculated  from  the  volume  of 
permanganate  uecessaiy  for  its  oxidation,  as  if  the  following  action 
had  taken  place :  2KMnOi  +  3H0SO4  +  STeOo  =  K2SO4  +  2MnS04 
+  SHoO  +  STeOy.  Owing  to  the  evolution  of  some  oxygen,  the 
quantity  of  tellurium  dioxide  found  is  greater  by  1  per  cent,  than 
that  calculated  from  the  equation. 

In  alkaline  solution  the  change  which  takes  place  is  that  indicated 
by  the  equation  2KMu04  +  STeO,  =  KoO  +  2Mn03  +  STeOs.  After 
addition  of  an  excess  of  sulphuric  acid  oxalic  acid  is  used  for  retitra- 
tion  in  the  manner  previously  stated,  but  the  I'esults  are  0'35  per  cent, 
too  high.  The  results  obtained  by  both  methods  are  accurate  when 
the  corrections  mentioned  are  applied. 

17.  "  Chloro-  and  bromo- derivatives  of  naphthol  and  naphthyl- 
amine."     By  Henry  E.  Armstrong  and  E.  C.  Rossiter. 

This  communication  is  a  continuation  of  one  published  in  these 
Proceedings  in  1889. 

1  :  4!-Dichloro-ft-napMlioh — A  better  yield  of  this  compound  than  is 
obtained  by  Zincke's  method  appears  to  result  from  the  gradual 
interaction  of  chloro-/3-naphthol  and  sulphuryl  chloride  at  ordinary 
temperatures,  about  30  per  cent,  of  the  chloro-  being  converted  into 
the  dichloro-compound.  The  mixture  obtained  on  steam-distilling 
the  crude  product  is  sulphonated,  and  the  mixture  of  salts  resulting 
from  the  direct  neutralisation  of  the  acid  solution  with  potassium 
carbonate  is  extracted  with  boiling  alcohol,  which  dissolves  the 
dichloro-  but  not  the  monochloro-sulphonate.  The  dichloronaphthol 
is  recovered  by  heating  the  sulphonate  with  dilute  sulphuric  acid 
at210\ 

1:4:  4^ -Trichloro-ft-naphfliol. — The  oily  by-pi'oduct  obtained  in 
preparing  a  large  quantity  of  trichloro-/3-ketonaphthalene,  when 
allowed  to  stand  during  many  months,  was  found  to  slowly  give  off 
hydrogen  chloride  and  to  become  partially  solid ;  the  solid  was  freed 
from  oil  by  washing  with  acetic  acid  and  was  recrystallised  from  this 
solvent.  The  substance  thus  obtained  proves  to  be  a  trichloro-/3-  I 
naphthol,  and  as  it  yields  1:2:  3-clilorophthalic  acid  on  oxidation, 
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and  is  reduced  by  sodium  amalgam  to  1  :  4-dicliloro-/3-nap]itliol,  it  is 
most  probably  the  1:4:  ^'-modification.  It  crystallises  in  short,  soft 
needles  melting  at  157 — -158°  ;  its  acetyl  derivative  melts  at  129". 

Chloro-ft-naplitholsulpJionicacid. — 1-Chloro-,  1  :  3-  and  1  :  4-dichloro-, 
and  1:3:4'-  and  1:4:  4'4trichloro-/3-naphthol  are  all  sulphonated 
Avith  the  greatest  ease,  each  yielding  a  derivative  of  1  :  3'-  (Schaefer's) 
/^-naphtholsulphonic  acid,  proof  that  this  is  the  case  being  afforded 
by  the  formation  of  this  acid  from  each  of  the  chloro-acids  on  reduc- 
tion. This  result  is  noteworthy  inasmuch  as  3'  :  1-dibromo-  and 
bromochloro-/3-naphthol — in  which  the  position  occupied  by  the 
sulpho-group  in  Schaefer's  acid  is  occupied  by  bromine — are  distinctly 
less~  readily  sulphonated  than  any  of  the  chloronaphthols  referred  to ; 
and  it  is  a  matter  of  interest  also  that  neither  is  a  derivative  of  the 
Weinberg  /3-acid,  isomeric  with  Schaefer's,  formed  from  them  ;  hence 
it  would  seem  that  k  /3-sulphonic  acid  only  results  when  the  /3-  3'-posi- 
ti6n  is  fi*ee,  viz.,  that  which  is  .Symmetrically  situated  relatively  to 
the  /i-OH  group. 

1  :  S'-Dibromo-  and  hromocliloro-^-naphtliol.^ln  the  previous  com- 
munication it  was  stated,  that  on  brominating  either  bromo-  or 
chloro-/i-naphthol,  the  bromine  is  introduced  into  the  second  nucleus. 
To  determine  the  position  taken  up  by  the  bromirle,'  the  bromochloro- 
naphthol  was  distilled  with  PCI5 ;  1:2:  3'-trichldi'onaphthalene  was 
one  of  the  products  obtained,  and  it  would  seem  therefore  that  it 
occupies  the  position  3'-.  As  both  dibromo-  and  bromochldronaph- 
thol  afford  1:3:  4-bromophthalic  acid  on  oxidation,  this  conclusion 
may  be  regarded  as  established.  Independent  confirmation  of  this 
result  is  afforded  by  the  observation  that  chloro-/3-acenaphthalide  is 
converted  by  bromine  almost  quantitatively  into  a  bromochlorace- 
naphthalide  (m.  p.  216°),  which  affords  a  bromochloronaphthj'lamine 
(m.  p.  119°)  and  a  bromochloronaphthalene  (m.  p.  60°)  in  which  the 
bromine  atom  occupies  the  ji-  3'-position ;  also  ~  by  Claus's  recent 
statement  that  when  brominated  bromo-/3-acenaphtbalide  in  like 
manner  yields  1  :  3'-dibromo-/i-naphthylamine  (J.  pr.  Chevi.). 

The  conclusion  thus  arrived  at,  however,  is  in  opposition  to  that  to 
be  deduced  from  Smith's  and  Meldola's  statement,  that  tetrabromo-yS- 
naphthol,  when  oxidised,  yields  the  bromophthalic  acid  whose  an- 
hydride melts  at  134°,  i.e.,  the  1:2:  3-acid.  The  authors  have, 
therefore,  studied  the  action  of  bromine  in  excess  on  /3-naphthol. 
They  find  that,  contrary  to  Smith's  statement,  the  preparation  of 
tefcrabromonaphthol  is  attended  with  very  considerable  difficulty,  the 
product  chiefly  consisting  of  tribromonaphthol ;  the  separation  of 
this  latter  by  crystallisation  is  difficult,  but  is  easily  accomplished  by 
acetylating  the  crude  product  and  recrystallising  the  acetate  from 
benzene  and  from  acetic  acid.     The  acetate  crystallises  in  long,  fine 
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needles  melting  at  184%  and  is  very  easily  hydrolysed  Tr.lMomo- 
naphthol  melts  at  155-150°;  on  oxidation  wrth  alkalme  pern.a  - 
ganate  it  yields  1:3:  4-bvomoplxtbalic  acid.  The  authors  are  still 
L^aged  in  investigating  this  compound  and  the  other  products  of  the 
action  of  bromine  in  excess  on  /3-naphthol. 

Action  of  nitric  acid  and  of  oxidising  agents  on  cldoro-  and  hromn- 
r,aphthoh:-lSeav\j  all  the  chloro-  and  bromo-derivatiyes  of  (i- 
naphthol  yield  characteristic  qninone  derivatives  when  submitted  to 
the  action  of  nitric  acid ;  in  most  cases  the  formation  o  these  is  pre- 
ceded by  that  of  an  unstable  intermediate  compound  the  det  ™n.i 
tion  of' whose  composition  presents  great  difficulties  The  hnal 
product  of  the  action  of  nitric  acid  is  a  phthalic  acid.  Alkaline  per- 
Lncanate  is  not  always  a  suitable  agent  to  employ  if  he  oljje  t 
be  to  completely  oxidise  the  naphthol:  thus  the  main  product  of  it. 
action  on  dibromo-/3-naphthol,  for  example,  is  the  acid 

C6H3Br<gQ>U 

which,  on  distillation,  yields  bromophthalide. 
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March  19th,  1891.      Dr.  W.  J.  Russall,  F.R.S.,  President,  in  the 

Chair. 

Messrs.  William  Ramsay,  Spencer  Umfreville  Pickering  and  Edgar 
J.  Millard  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Edward  Arthur  Barnes,  57,  Delafield  Road,  Charlton,  S.E. ; 
Frederick  Arthur  Evans,  Cape  Colony,  South  Africa  ;  Joseph  Fitze, 
1,  New  China  Bazaar  Street,  Calcutta;  Walter  Herbert  Joseland, 
9,  Campbell  Grove,  Oxford  Road,  Manchester;  John  Wild,  2S,  Hyde 
Road,  Woodley,  Stockport. 

"\The  following  papers  were  read  : — 

18.  "Molecular  refraction  and  dispersion  of  various  substances." 
By  J.  H.  Gladstone,  Ph.D.,  F.R.S. 

This  paper  contains  a  record  of  a  considerable  number  of  hitherto 
published  observations  of  refractive  indices  that  had  accumulated  in 
ithe  author's  note  book,  together  with  the  optical  constants  calculated 
from  them,  and  remarks  on  their  bearing  on  chemical  or  physical 
theory. 

Observations  are  quoted  on  carbon  bisulphide  and  benzene  at 
various  temperatures  which  confirm  the  old  conclusion  that  the 
specific  refractive  energy  of  a  liquid  is  a  constant  not  affected  by 
temperature. 

In  a  second  series  of  tables  the  data  are  recorded  relating  to  a 
lumber  of  carbon  compounds  mostly  prepared  by  Dr.  Perkin ;  the 
jaolecular  refraction  and  dispersion  calculated  from  experiment  are 
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rnmpared  with  tliose  reckoned  from  the  values  already  assigned  to  tlie 
constituent  elements.  In  the  majority  of  cases  the  experimental  and 
theoretical  niimbei's  are  in  fairly  close  accordance  ;  in  some  cases, 
however,  there  is  a  discrepancy  larger  than  is  likely  to  be  due  to  ex- 
perimental error  or  impurity  of  substance.  This,  of  course,  points  to 
some  difference  of  constitution.  Amongst  the  comments  made  upon 
these  results  the  following  maybe  noted: — The  molecular  dispersion 
of  amylcne  shows  the  amount  of  increase  for  double-linked  carbons 
■which  characterises  the  allyl  compounds  previously  examined,  and  the 
ally]  and  diallylacetic  acids  in  the  table.  The  three  modifications  of 
xylene,  while  differing  considerably  in  their  actual  indices,  have 
almost  identically  the  same  molecular  refraction  and  dispersion. 

Safrol  agrees  in  optical  properties  with  what  may  be  termed  the 
normal  value  reckoning  for  four  double  linked  carbons  ;  but  anethoil, 
cinnamene  and  butenylbenzene,  though  they  have  only  the  same 
number  of  double  linkings.  give  a  refraction,  and  especially  a  disper- 
sion, far  above  what  theory  requires;  thus  indicating  the  presence  of 
carbon  in  that  still  more  refractive  and  dispersive  condition  to  which 
the  author  drew  attention  in  1881. 

Some  of  the  results,  e.rj.,  those  relating  to  the  isomeric  maleic  and 
fumaric  ethers,  afford  fresh  confirmation  of  the  analogy  between  the 
molecular  refraction  and  dispersion  and  the  molecular  magnetic 
rotation  of  the  same  substance  as  observed  by  Perkin. 

The  nitrogen  compounds  give  results  quite  confirmatory  of  the  two 
values  previously  assigned  to  that  element  in  combination.  The  same 
remark  applies  to  the  isomei'ic  ethylic  thiocyanate  and  mustard  oil. 

The  observation  of  stannic  ethide  gives  a  refraction  equivalent  for 
tin,  18"1,  in  fair  accordance  with  that  determined  from  its  chloride; 
but  the  value  of  zinc  in  zincic  ethide,  15'9,  diffei-s  totally  from  that 
determined  from  its  dissolved  salts. 

Observations  are  also  quoted  of  the  halogen  compounds  of  silicon 
and  titanium  which  tend  to  confirm  the  former  refraction  equivalents, 
and  indicate  that  the  atomic  dispersion  of  silicon  is  very  small,  about 
032  ;  and  that  of  titanium  very  large  indeed,  about  8  7. 

19.  "  Contributions  to  our  knowledge  of  the  aconite  alkaloids.  Part 
T.  On  the  crystalline  alkaloid  of  Aconltum  napellus.''  By  Wyndham 
R.  Dunstan  and  W.  H.  luce.  Ph.D.  (from  the  Research  Labora- 
torv  of  the  Pharmaceutical  Society). 

The  authors  have  investigated  the  properties  of  a  crystalline 
alkaloid  obtained  from  the  root  of  Aconitum  napellus  by  extraction 
with  amyl  alcohol,  as  suggested  by  the  late  "Mr.  John  "Williams.  For 
a  supplv  of  the  material  they  are  indebted  to  the  kindness  of  Messr.s. 
Howard  and  Sons,  of  Stratford. 
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The  Tellowisb,  iudistiuet  crystals  nieUed  at  ISS'i"  (corr.),  and  hv 
crystallisatiou  from  alcoholic  'solution  were  prov^ed  to  be  associated 
with  a  small  quantity  of  a  gummy,  amorphous  base.  On  combustion, 
the  original  substance  gave  numbers  agreeing  fairly  well  with  the 
formula  C.i3H43XOi2,  which  is  that  proposed  for  aconitine  by 
Wright  and  Luff  (Trans.,  1879).  The  alkaloid  was  purified  by 
repeated  crystallisation  from  a  mixture  of  alcohol  and  ether,  or  more 
readily  by  conversion  into  its  bromhydride  and  regeneration  of  the 
alkaloid  from  the  salt,  or  by  regeneration  from  its  crystalline  auri- 
chloride.  It  crystallises  in  tabular  })risras  belonging  to  the  rhombic 
system  ;  the  crystallography  of  the  substance  forms  the  subject  of  a 
separate  communication  from  Mr.  Tutton.  The  crystals  are  very 
slightly  soluble  in  water  and  light  petroleum,  more  soluble  in  ether 
and  alcohol,  most  soluble  in  benzene  and  chloroform.  They  melt  at 
188"o°  (corr.).  Contrary  to  the  statements  of  previous  observers,  who 
found  aconitine  to  be  Itevo-rotatory,  the  authors  found  an  alcoholic 
solution  to  be  dextro-rotatory,  [ajp  +10'78°  ;  the  aqueous  solution  of 
the  bromhydride  is.  however,  Itevo-rotatory,  [3'-]d  —  o0'47^.  On 
analysis,  the  alkaloid  afforded  results  which  agreed  best  with  the 
formula  C33H43XOK. 

Two  crystalline  anricldorides  were  obtained.  One  melting  at 
IBS'T)"  (corr.)  (C33H45NO1.HAUCI4)  ;  the  other,  a  basic  aurichloride 
(CssHioNOioAuCla)  melting  at  129°  (corr.).  These  compounds  are  ob- 
tained without  difficulty,  and  affijrd  trustworthy  means  of  identifying 
aconitine.  The  alkaloid  may  be  readily  recovered  from  them  in  a 
pure  state. 

Aconitine  is  not  appreciably  affected  by  heating  at  a  temperature 
below  its  melting  point,  but  at  this  temperature  it  is  gradually  con- 
verted into  the  uncrystalliaable  base  aconine.  Prolonged  bailing  in 
aqueous  solution  induces  a  similar  change,  but  not  to  the  same 
extent  unless  an  alkali  is  present.  Boiling  with  water  acidulated 
with  chlorhydric  acid  also  produces  decomposition  of  the  alkaloid. 

Deliydraconitine  or  apo-acnnitine  is  a  base  differing  from  aconitine 
by  the  absence  of  a  molecular  proportion  of  water  which  was  first 
obtained  by  Wright  and  Luff  by  acting  on  aconitine  with  acids.  Its 
existence  has,  however,  been  questioned  by  later  workers.  The 
authors  find  that  such  a  substance  may  be  readily  procured  bv  heat- 
ing aconitine  with  saturated  aqueous  tartaric  acid  in  closed  tubes,  as 
I'ocommended  by  Wright  and  Luff.  The  crystals  of  this  substance 
melt  at  18t>5°  (corr.).  It  forms  crystalline  salts,  and  in  other 
respects  closely  resembles  the  parent  alkaloid.  The  results  of  analvscs 
agree  well  with  the  formula  CxiHjaNOi,.  Three  anricldorides  were 
obtained:  one  (CxsH^ISrOnHAuCU)  melts  at  141"  (corr.);  this 
salt,    when    crystallised    from    aqueous   alcohol,    affords    a    hvdrate 
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(C;,,H43'NOunAuCl4,H..O),  m.  p.  129°  (com),  isomeric  with  aconitine 
ani-ichloride,  into  which  indeed  it  very  readily  chanjOfes.  The  third 
aiirichloride  is  a  direct  coiiipmmd  of  the  alkaloid  with  auric  chloride 
(CasHi^XOnAuCl,)  ;  it  melts  at  147o°  (corr.). 

An  amorfihous  ha-ie  was  obtained  from  aconitine,  together  with 
Len/.oic  acid,  bv  prolonsr  ■  1  heating  with  water  in  a  closed  tube.  It 
aj^pears  to  be  identical  with  the  aconlne  of  Wright  and  Luff.  The 
same  substance  is  formed  together  with  a  resinous  substance  when 
aconitine  is  heated  with  an  alkali.  Neither  aconine  nor  its  salts 
could  be  crystallised.  The  amorphous  base  after  purification  and  its 
amorphous  aui-ichloride  afforded  analytical  data  agreeing  with  the 
formal*  CoeHiiXO,,  and  C,6H4,NOn,HAuC]4  respectively. 

A  farther  study  is  being  made  of  aconine,  and  of  the  question  as 
to  the  existence  of  other  alkaloids  in  this  plant. 

Discussion. 

Dr.  Alder  Wright  expressed  his  gratification  that  the  authors  so 
substantially  corroborated  the  results  brought  before  the  Society  by 
himself  some  thirteen  years  ago.  The  difference  in  the  results 
obtained  by  various  chemists  he  thought  was  largely  attributable  to 
defective  methods  of  isolation  of  the  active  principle,  whereby  the 
true  aconitine  became  more  or  less  hydrolysed,  or  otherwise  acted  on, 
so  as  to  be  transformed  into  non-crystalline,  and  comparatively  inert, 
substances ;  also  to  the  imperfection  of  the  methods  adopted  for 
separating  the  true  active  crystallisable  alkaloid  from  the  non- 
crystalline and  far  less  active  alkaloids  naturally  accompanying 
it.  It  was  greatly  to  be  regretted  that  preparations  were  largely 
sold  under  the  name  of  aconitine  of  which  only  a  very  small  fraction 
actually  was  aconitine,  the  greater  part  consisting  of  relatively  inert, 
other  alkaloids.  It  was  as  though  a  substance  should  be  sold  as 
morphine  which  almost  entirely  consisted  of  narcotine  and  the  other 
less  active  opium  bases,  so  that  its  physiological  potency  was  only  a 
SQiall  fraction  of  that  of  genuine  moi-phine. 

Dr.  Thudichum  forcibly  described  the  uncertainty  and  danger 
attending  the  use  of  the  drug  "  aconitine  "  in  medical  practice,  owing 
to  absence  of  uniformity  in  the  products  of  English,  Fi-ench  and 
German  manufacture.  A  final  determination  of  the  properties  and 
mode  of  preparing  the  active  pi'inciples  of  the  various  kinds  of  aconite 
would,  he  said,  be  a  work  of  great  value. 

Professor  Dunstax,  in  reply,  said  it  was  well  known  that  the  com- 
mercial aconitines  varied  much  in  toxic  power,  all  of  them  being 
more  or  less  impure,  chiefly  from  the  presence  of  amorphous  alkaloid, 
•which  appeared  to  be  non-toxic.     Dr.  Waller,  of  St.  Mary's  Hospital, 
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had  undertaken  to  investigate  the  physiological  action  of  the  pure 
alkaloid  obtained  in  the  coui"se  of  this  research.  It  was  intended  to 
i'ully  examine  the  alkaloids  contained  in  A.  ferox  and  A.  saponicuni. 

20.  "  The  crystallographical  characters  of  aconitine  from  Aconitam 
napellus."     By  A.  E.  Tutton,  Royal  College  of  Science,  London. 

The  author  has  made  a  complete  crystallographical  examination  of 
some  fine  specimens  of  aconitine  crystals,  obtained  during  the  course 
of  the  work  described  in  the  preceding  communication.  Aconitine 
crystallises  in  the  rhombic  system.  Habit :  prismatic,  with  inclination 
to  tabular,  owing  to  the  large  development  of  the  brachypinacoid.  Ratio 
of  axes:  a  :  fe  :  c  =  0-o-i56  : 1 :  0-388o.  Forms  observed  :  a{100},6{OlO}, 
2>{U0},  p'{120},  m{101},  q{02l},  and  o{121}.  A  comi^lete  table  of 
angles  is  given  in  the  memoir.  There  is  a  good  cleavage  parallel  to 
o{lOO}.  Optic  axial  plane  is  b[010}.  Aconitine  is  a  highly  dispersive 
substance.  The  apparent  acute  angle  of  the  optic  axes  in  air  2E  for 
lithium  light  is  47°  0',  for  sodium  light  56°  10'  and  for  thallium  light 
65°  5'.  Hence  there  is  a  dispersion  of  18°  5'.  The  double  refraction 
is  positive. 

21.  "  The  asymmetry  of  nitrogen  in  substituted  ammonium  com- 
pounds."    By  S.  B.  Schryver,  B.8c. 

Althou.gh  isomei'ic  compounds  in  which  isomerism  is  due  to  the 
different  geometrical  arrangement  of  radicles  round  the  carbon  atom 
have  for  several  years  been  known,  sterco-isomers — to  use  Y.  Meyer's 
term — in  which  the  radicles  have  different  arrangements  round  a 
nitrogen  atom  have  not  up  to  the  present  been  conclusively  proved 
to  exist.  Hantzsch  and  Werner  (Ber.,  23,  et  seq.)  have  sought  to 
explain  the  existence  of  the  different  hydroxamic  acids  of  Lossen  and 
the  mono-  and  di-benzoxime  compounds  of  V.  Meyer  and  Auwers 
(Ber.,  21,  784-)  by  the  hypothesis  that  they  are  fetereo-isomers  of 
nitrogen  :  they  suppose  that  this  element  is  capable  of  forming  com- 
pounds the  genei^al  types  of  which  may  be  represented  by  the  consti- 
tutional formulae — 

N— X  N— X  X— N— Y  X— X— Y 

M_Y     and    Y_i|         .  ^iid   u_i_z  ^^^^^  Z-K-U' 

This  explanation  of  the  isomerism  is  not  ;  ccepted  by  Meyer  (Ber., 
23,  603).  Moreover,  the  evidence  of  the  e.-dstence  of  such  stereo- 
isomers in  the  case  of  compounds  other  than  the  hydroximes  and 
hydroxamic  acids  is,  up  to  the  present,  very  slight  and  of  a  very 
doubtful  nature. 

If,  however,  the  compounds  of  trivalent  nitrogen  are  capable  of 
forming  such  sterej-isomers,   we  should  expect  that  in  compounds 
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of  pcntavalout  nitrogen,  wliero  the  opportunity  for  difFcrcnce  in  th(> 
relative  arrangements  of  the  radicles  in  the  molecule  is  greater, 
stereo-isomers  should  also,  a  fortiori,  exist.  To  produce  these  lias 
been  the  primary  object  of  the  author's  work. 

Theclnss  of  compounds  chosen  for  study  was  the  substituted  ammo- 
niums. The  tertiary  amines  easily  combine  with  alkyl  iodides  without 
evolution  of  heat  (under  suitable  conditions),  and  it  is,  therefore, 
possible  to  obtain  well-crystallised  compounds,  viz.,  the  platini- 
chlorides,  binder  such  contlitions  that  isomeric  changes  are  not  liJcely  to 
take  place. 

The  authoj',  in  conjunction  with  N.  Collie,  examined  the  platini- 
chlorides  obtained  from  the  different  mixed  methyl  and  ethyl  ammo- 
nium bases  of  the  fornmlfe  MejEtNOH,  Me,Et,,NOH,  MeEt.NOH  ; 
these  Avere  prepai-ed  both  from  triethylamine  and  also  trimethylamine 
as  a  starting  point.  But  it  did  not  seem  to  make  any  difference  iu 
the  crystalline  form  of  the  platinochlorides,  whether  the  base  was 
prepared  from  triethylamine  or  trimethylamine,  or  whether  the  solu- 
tions were  evaporated  by  the  aid  of  heat  or  in  vacuo. 

The  author  has,  however,  since  prepared  quaternary  ammonium 
compounds,  containing  three  different  radicles — 

I.  By  adding  methyl  iodide  to  diethylisoamylamine. 
II.  By  adding  isoamyl  iodide  to  diethylmethylamine. 
III.  By  adding  ethyl  iodide  to  ethylmethylisoamylamine. 

The  platinichlorides  of  I,  II  and  III  gave  on  evaporation  by  means 
of  heat  needle-shaped  crystals  belonging  to  the  rhombic  systeiii. 

The  platinichlorides  of  I  and  II  on  evaporation  in  vacuo  gave 
needle-shaped  crystals  belonging  to  the  monoclinic  system,  whilst 
III  on  evaporation  under  the  same  conditions  gave  needles  which 
resembled  those  obtained  by  evaporation  by  heat. 

Further  the  monoclinic  needles  on  redissolving  in  hot  water  on 
evaporation  were  changed  into  the  rhombic  variety.  They  were  also 
changed  to  the  rhombic  variety  by  adding  excess  of  chlorhydric 
acid  and  allowing  the  solution  to  evaporate  at  the  temperature  of  the 
atmosphere.  From  these  results  the  author  is  led  to  the  conclusion 
that  the  difference  in  crystalline  form  is  due  to  the  various  arranfjen\enls 
of  the  radicles  ethyl,  methyl,  isoamyl  and  chlorine  around  the  nitrogen 
atom,  and,  therefore,  that  stereo-isomers  are  po.'^sihly  capable  of  existence 
in  the  case  of  quateriiary  ammonium  compounds. 

22.  "Acetylcarbinol  (acetol),  CHa'CO-CHo-OH."  By  W.  H. 
Perkin,  Juu.,  Ph.D.,  F.R.S. 

Some  time  since  the  author,  in  conjunction  with  Dr.  Tingle 
(Proc,  73,  156),  succeeded  in  preparing  acetylcarbinol  by  the  hydro- 
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lysis  of  monocliloracetone  by  means  of  barium  carbonate.  As, 
however,  tlie  amount  obtained  by  this  process  is  exceedingly  small 
ai.d  its  isolation  extremely  laborious,  the  author  has  been  engaged  fur 
some  time  in  endeavouring  to  improve  rhe  method  of  preparation. 
The  following  process  was  ultimately  devised  and  employed  with 
success  in  preparing  large  quantities  of  pure  acetylcarbinol.  200 
grams  of  acetylcarbinyl  acetate,  (CHa-CO'CHo'OCaHsO),  prepared  by 
digesting  monochloracetone  with  potassium  acetate  in  alcoholic  solu- 
tion), is  dissolved  in  350  grams  of  water  heated  to  boiling,  and  freshly 
precipitated  barium  carbonate  added  in  small  quantities  at  a  time 
until  no  further  action  takes  place.  The  clear  solution  is  distilled  as 
rapidly  as  possible  under  reduced  pressure  (100  mm.)  and  the  dis- 
tillate, which  contains  20  per  cent,  of  acetylcarbinol,  very  carefully 
I'ractionated  under  ordinary  pressures  with  the  aid  of  a  long  Glinsky 
column.  After  repeated  fractionation  a  product  is  obtained  which 
contains  over  90  per  cent,  of  acetylcarbinol.  This  is  dissolved  in 
pure  ether,  thoroughly  dried  with  freshly  ignited  sodium  sulphate, 
the  ether  distilled  olf  and  the  residue  fractionated  under  reduced 
pressure. 

Acetylcarbinol  boils  at  120 — 122°  under  250  mm.,  and  at  about  147° 
under  ordinary  pressure.  When  cooled  in  a  mixture  of  ice  and 
chlorhydric  acid  it  solidifies  to  a  hard,  crystalline  mass;  its  rel.  den. 
at  15°/15°  is  1"07915  ;  its  magnetic  rotation  li'GoU. 

Sodium  amalgam  converta  acetylcarbinol  quantitatively  into 
methylglycoJ,  CH3-CH(OH)-CH20iI-  (b.  p.  188°). 

23.  "  The  action  of  ethyl  dichloracetate  on  the  sodium  derivative  of 
ethyl  malonate."  By  Arthur  W.  Bishop,  Ph.D.,  and  "W.  H.  Ptrkin, 
Jan.,  Ph.D.,  F.R.S. 

When  a  mixture  of  ethyl  malonate  (2  mols.),  sodium  ethylate 
(2  mols.)  and  ethyl  dichloracetate  (1  mol.)  is  digested  in  alcoholic 
solution  in  a  reflux  apparatus,  interaction  rapidly  takes  place  with 
separation  of  sodium  chloride.  At  the  end  of  two  hours,  the  alcohol 
was  distilled  off,  the  residue  mixed  with  water,  exti  acted  with  ether 
and  the  oily  residue  which  remains,  after  distilling  off  the  ether,  frac- 
tioned  under  reduced  pressure.  After  repeated  refractionation  it  was 
ultimately  separated  into  two  new  compounds,  a-etliylic  etJiylenetri- 
carboxylate,  (COsEtjoC'.CH'COsEt,  and  ji-ethylic  propaaetricarhoxylate, 
(COoEt,),:CH-CH(CO,Etj:CH(CO.Et)2. 

The  former  is  a  colourless,  peculiar-smelling  oil  which  boils  at 
203 — 205"  (100  mm.)  ;  on  hydrolysis,  it  yields  etbyleretricarboxyiic 
acid,  and  this,  on  heating  to  180°,  is  decomposed  quantitatively  into 
Juinaric  acid  and  carbon  dioxide. 
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The  latter  ethereal  salt  is  an  extremely  thick  oil  which  boils  with- 
out decomposition  at  about  266°  under  a  pressuie  of  80  mm.  On 
hydrol^-sis  it  is  converted  into  a  pol3carboxylic  acid,  probably  propane- 
pentacarboxylic  acid,  as  tlie  substance,  when  heated  at  180°,  readily 
loses  carbon  dioxide  with  formation  of  t ricm-hallylic  acid, 

(COOH),-CH-CH(COOH)-CH(COOH),  = 

C00H-CH2-CH(C00H)-CH,C00H  +  2C0,. 

24.  "  Benzoylacetic  acid  and  some  of  its  derivatives.  Part  V." 
By  W.  H.  Perkin,  Jun.,  Ph.D.,  F.R.S.,  and  James  Stenhouse. 

This  research  was  institut'^d  with  the  object  of  supplementing  and, 
in  some  cases,  of  rectifying  the  results  obtained  in  investigations  pre- 
viously carried  out  on  the  same  subject  (compare  Trans.,  45,  170; 
47,  240;  47,  261;  49,  154). 

Ethylic  benzoylacetate  contains  one  hydrogen  atom  which  is  readily 
displaced  by  sodium,  and  the  resulting  sodium  derivative  yields,  on 
treatment  w'ith  alkjd  iodides,  the  ethereal  salts  of  higher  homolugues 
of  benzoylacetic  acid,  of  the  formula  CeHo'CO'CHR'COOC.Hj. 

Sodium  dissolves  readily  in  ethereal  solutions  of  these  derivatives, 
but,  in  spite  of  a  large  number  of  experiments,  no  general  method  has 
as  yet  been  found  by  which  di-substituted  derivatives  of  ethylic 
benzoylacetate  (similar  to  those  obtained  from  ethylic  acetoacetate) 
can  be  prepared.  When  treated  with  sodium  ethylate  and  alkyl 
iodides  in  the  usual  manner,  mono-substituted  derivatives  of  ethylic 
benzoylacetate  usually  yield  only  traces  of  di-substituted  ethereal 
salts,  CeHs'CO'CRR'COiEt,  the  greater  portion  being  decomposed  with 
formation  of  benzoic  acid,  fatty  acids  &c. 

By  digesting  ethylic  methylbenzoylacetate  with  sodium  ethylate 
and  allyl  iodide  in  alcoholic  solution  in  a  retiux  apparatus,  however, 
an  almost  quantitaiive  yield  of  etlnjlic  allyhnethijibeiizoijlacetate. 
C6H5-CO-C(CH3)(C3H5)-c6.Et,  is  obtained.  This  ethereal  salt 
boils  at  243 — 245°  (225  mm.)  ;  on  hydrolysis  it  yields  quantities  of 
benzoic  acid,  together  with  a  small  quantity  of  a  ketone,  probably 
allylmethylacetophenone. 

Actio7i  of  Hydruxylamine  on  Dibenzoylaceiic  Acid. — Dibenzoylacetic 

acid  and   hydroxylamine  readily  interact  in   alkaline   solution,  with 

formation  of  a  substance,  C9H7XO2,  which,  on  examination,  was  found 

•      i-T        .,  11  7.  7        CeHs'C'CHo'CO 

to  be  identical  with  the  p/ienylisoxazolon,  'i  1     ,    obtained 

^  ^ O  ^ 

by  Claisen  (Be?-.,  24,  140)  by  the  action  of  hydi'oxylamine  on  ethylic 

benzoylacetate.     When  heated  with  phenylhydrazine  at  180°,  ethylic 

dibenzoylacetate  is  completely  decomposed  with  formation  of  benzoyl- 

jphenylhydrazine,    CgHj'CO'NH'^XH'Ceila.      On    reduction    dibcnzoyl- 
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acetic  acid  yields  /i-phenyllactic  acid,  C6H5-CH(OH)-CHoCOOH, 
and  dilnjdroxydihenzoylacetic  acid,  [C6H5-CH(OH)]2!CH-COOH.  This 
new  acid  crystallises  from  water  in  slender,  glistening  needles  which 
melt  at  188—190°. 

Ethylic  methyldibenzoylacetate,  (C6H5-CO)o:C(CH;,)-COOCoH5,  is 
prepared  by  the  action  of  benzoyl  chloride  on  the  sodium  compound 
of  ethylic  methylbenzoylacetate.  It  is  a  thick  oil,  which  is  much  less 
stable  than  ethylic  dibenzoylacetate  and  is  almost  entirely  decomposed 
on  hydrolysis  with  formation  of  quantities  of  benzoic  acid. 

Ethijlic  henzylhenzoylacetate,  C6H3-CO-CH(C;H7)-COOC2H5,  prepared 
by  heating  together  ethylic  benzoylacetate,  sodium  ethylate  and 
benzyl  chloride  in  alcoholic  solution,  is  a  thick,  light-yellow  oil 
boiling  at  265°  (80  mm.). 

BenzylacetopJienone,  CeHa'CO'CHo-CHa'CcHj,  is  obtained  by  the 
hydrolysis  of  the  previous  compound.  It  crystallises  from  alcohol  in 
glistening  plates  which  melt  at  70°.  It  is  converted  by  hydr- 
oxylamine  into  the  hydroxime  C6H3-C(NOH)-CHo-CHn'C6H5, 
which  melts  at  80 — 81°.  Reduction  with  sodium  in  moist  ethereal 
solution  converts  benzylacetophenone  into  dtphenylpropyl  alcohol, 
C6H5CH(OH)-CH.,-CH,-C6H5,  a  thick,  colourless  oil  which  boils  at 
about  24.0°  (70  mm.). 

a-Methyl-ii-phenyllactic  add,  C6H5-CH(OH)-C(CH3)-COOH,  ob- 
tained  by  reducing  ethylic  methylbenzoylacetate  with  sodium  amal- 
gam, melts  at  95°  (not  at  124 — 125°,  as  previously  stated.  Trans.,  49, 
160).  When  heated  at  280°,  it  is  decomposed  with  evolution  of 
carbon  dioxide  and  water  and  formation  of  methylstyrolene, 
CeHs-CHiCH-CHa  (b.  p.  174—175°). 

a-Ethyl-^-phenyllactic  acid,  C6H5-CH(OH)-CH(C2H5)-COOH,  is  ob- 
tained by  the  reduction  of  ethylic  ethylbenzoylacetate  Avith  sodium 
amalgam.  It  crystallises  from,  bisulphide  of  carbon  in  needles  which 
melt  about  108°. 

EthijUc  furfuralhenzoylacetate,  C6H5-CO-C(:CH-C4H30)-COOC2H5, 
is  prepared  by  heating  a  mixture  of  furfural,  ethyl  benzoylacetate  and 
acetic  anhydride  at  180°.  It  crystallises  from  methyl  alcohol  in 
beautiful,  glistening  prisms  which  melt  at  &^^. 

25.  "  Syntheses  with  the  aid  of  ethyl  pentanetetracarboxylate." 
(Preliminary  note.)  By  W.  H.  Perkin,  Jun.,  Ph.D.,  F.R.S.,  and 
Bertram  Prentice. 

Ethylic  pentanetetracarboxylate  (Trans.,  51,  241)  yields  a  disodium 
derivative,  (COOCoH5)o:CNa-CHo-CHo-CH3-CNa:(COOC,H5)o,  from 
Avhich,  by  t'le  action  of  alkyl  iodides,  higher  homoiogues  may  be 
obtained,  and  these,  on  hydrolysis  and  subsequent  splitting  off  of  two 
molecules  of  carbon  dioxide,  yield  higher  homoiogues  of  pimelic  acid, 
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(COOC,H5),:CR-CH,-CH,-CH,-CR':(COOC,H5).  +  4K0H  = 

(C00K),:CR'CH,-CH,-CH,-CR'(C60K),  +  4C,H50H. 

(COOH),:CR-CH,-CH,CHo-CR':(COOH,),  = 

Co6h-CHR-CHo-CHo-CH,-CHR'-COOH  +  2C0,. 

Etliylic  dibenzylpeiitanetetracarboxylate, 

(COOC,H5),-C(C,H,)-CH2-CH,-CH/C(C,H,)(COOC2Hs)2, 
prepared  bj  the  action  of  henzyl  chloride  on  the  disodinm  compound 
of   ethjl    pentanctetracavboxylate,   is    a    solid,  crystalline   substance 
which  melts  at  75 — 77°. 

DihenzijlpentanetetracarhoxyUc  acid, 

(COOH),-C(C,HO-CH,-CHo-CH,-C(C7H:)(COOH)2, 

obtained  by  the  hydrolysis  of  the  above  ethereal  salt,  is  a  colourless, 
crystalline  substance,  very  sparinsfly  soluble  in  ethor.     It  decomposes 
at    207 — 210°  into    dibenzylpimelic    acid    and   carbon   dioxide.      The 
silver  salt,  CjsHooAgiOs,  is  a  white  powder,  insoluble  in  water. 
Dibenzylpimelic  acid, 

COOH-CH(C;H:)-CH,-CH,-CH,-CH(C7H0-COOH, 

crystallises  from  a  mixture  of  benzene  and  light  petroleum  in  well- 
formed,  glistening  prisms  which  melt  at  about  117°.  The  barium 
salt,  C2iH2204Ba  +  SHoO,  is  more  soluble  in  cold  than  in  hot  water, 
and  separates,  when  the  cold  saturated  solution  is  heated  to  boiling, 
in  colourless  plates. 

26.  "  The  oxidation  of  mannitol  by  nitric  acid.  a-Mannosaccharic 
acid."     By  T.  H.  Easterfield. 

The  recent  researches  of  Emil  Fischer  and  his  pupils  have  shown 
that,  whereas  manuose  is  almost  quantitatively  converted  into  man- 
nitol on  reduction,  dextrose  yields  mannitol  with  difficulty  :  hence  it 
appeared  probable  that  dextrose  and  mannitol  are  not  so  directly 
related  as  has  been  supposed,  and  that  as  mannitol  and  mannose  are 
easily  converted,  the  one  into  the  other,  their  relationship  is  a  very 
close  one  ;  it  therefore  was  to  be  supposed  that  mannitol,  like 
mannose,  would  yield  mannosaccharic  and  not  saccharic  acid,  on 
oxidation  Avith  nitric  acid.  The  author,  at  Piofessor  Fischer's 
suggestion,  has  expei-imentally  investigated  this  question,  and  his 
results  completely  confirm  the  correctness  of  the  theoretical  argu- 
ment. 

Mannosaccharic  acid  yields  no  sparingly  soluble  acid  potassium 
salt ;  and  it  readily  affords  a  double  lactone. 
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place  in.  Senior  Chemistry  Examination  at  the  Normal  School  of 
Science,  1886,  1887 ;  assisted  Dr.  Percy  Franklaud  in  original 
work  on  the  Estimation  of  Nitrogen  ;  1st  Class  Honours  Practical 
Inorganic  Chemistry;  Science  Master  at  Sherborne  Grammar  School 
since  1888. 

T.  E.  Thorpe.  Alfred  E.  Tutton.  Percy  P.  Frankland. 

Watson  Smith.        E.  P.  Perman.  Chajoman  Jones. 

W.  P.  Wynne. 

Bater,  Claude  Hooper, 

4,  Westbank  Terrace,  Gibson  Street,  Hillhead,  Glasgow. 
Chemical  Officer,  Inland  Revenue.  Student  in  Theoretical 
Chemistry  at  the  Royal  School  of  Mines,  under  Professors  Frank- 
land  and  Japp,  1884-5,  and  in  Practical  Chemistry  at  the  Inland 
Revenue  Laboratoi-y,  Somerset  House,  during  same  period  ;  taking 
1st  Class  Certificate  at  end  of  the  course.  Two  years'  experience  in 
analytical  work  in  Somerset  House  Laboratory,  1885-7,  followed  by 
3^  years'  experience  as  a  Chemical  Officer  of  Inland  Revenue  at 
Glasgow  Inland  Revenue  Laboratory. 

Richard  Bannister.  Wm.  Harkness.  H.  J.  Helm. 

J.  R.  Jackson.  E.  Grant  Hooper.  C.  Proctor. 

Barnes,  Edward  Arthur, 

57,  Delatield  Road,  Charlton,  S.E. 
Chemist.     Associate  of  the  City  and   Guilds  of  London  Institute. 
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Ai  alytical  Chemist  at  Abram   Lvle   &   Co.'s  Sugar  Refinery,  Silver- 
to  \vu. 

Henry  E.  Armstrong.  W.  P.  Wynne. 

Gerald  T.  Moody.  Harold  G.  Colman. 

Holland  CroDjpton.  Henry  A.  Miers. 

G.  H.  Robertson. 

Bate,  William, 

Xatioual  Explo.sive.^  Co.,  Hayle,  Cornwall. 
Five   years  Assistant,  and  five   years   Chemist,  to   the    St.   Helen's 
Chemical   Co.,   St.    Helen'.s,    Lancashire  ;  at   present   Chemist  to  the 
National  Explosives  Co.,  Haylc,  Cornwall. 

George  Lunge.  Arnold  Philip. 

P.  Gerald  Sanford.  Alfred  C.  Fryer. 

John  J.  Beringer.  F.  E.  Matthews. 

Wiliiiiin  Newton.  C.  Heiitrich  Tiinks. 

P.  Coulson  Bunn. 

Rhys,  Pendrilt  Charles, 

Plas  Xewydd,  Xeatli. 
Analytical  Chemist.     One  year  at  the  City  and  Guilds  of   London 
Central  Institute,  three   years  as   Student  with   Dr.  ^Eorgan,  Ph.D., 
Public  Analyst  for  Swansea.  Glamorgan,  &.C.;  now  Assistant  Chemibt 
at  the  Swansea  Hematite  Iron  Co.,  Landore,  South  Wales. 

Wm.  Morgan,  Ph.D.  Frank  B.  Last.         Herbert  Eccles. 

B.  M.  Faher,  M.A.,  Ox.         W.  Terrill.  T.  Redwood. 

Cooper,  Walter  Johnson, 

High  Street,  Mitcheldean,  Glos. 
Portland  Cement  Works  Manager,  and  Analytical  Chemist.     Nine 
to  ten  years  student  of  Chemistry  and   General   Science;  6^  years 
Analytical  and  Research.  Chemist  iu  Portland  Cement  Works,  the  last 
'2h  years  Manager  also. 

John  Cnthbert  Welch.  Alfred  J.  Shilton. 

Alfred  C.  Fryer,  Ph.D.,  M.A.  Walter  F.  Reid,  F.I.C. 

C.  W.  Stephens. 

Evans,  Frederick  Arthur, 

O'okiep,  Cape  Colony,  South  Africa. 
Manager   of    Copper  Smelting   Works.      Served  articles   with  Dr. 
William    Morris,    Public    Analyst,    Swansea;    Chemist    to    the   Capo 
Copper  Co.,  Natal,   superintending  manufacture  of  copper,  at  Cape 
Copper  Co.'s  Mines,  South  Africa. 

Wm.  Morgan,  Ph.D.  Jas.  S.  Merry. 

W.  Terrill.  Alfred  H.  Knight. 

Leonard  Templn  Thorm.  Bertram  Blount. 
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Fowler,  Gilbert  John, 

Dalton  Hall,  Victoria  Park,  Manchester. 
Assistant  Demonstrator  in  the  Chemical  Laboratories,  Owens 
College.  Master  of  Science,  Victoria  University,  1st  Class  Honours 
in  Chemistry;  joint  author  of  papers  on: — "Suboxide  of  Silver," 
"Some  Reactions  of  the  Halogen  Acids,"  "On  the  Influence  of 
different  Oxides  on  the  Decomposition  of  Potassium  Chlorate." 

C.  Schorlemmer.  Harold  B.  Dixon.  G.  H.  Bailey. 

J.  B.  Cohen.  P.  J.  Hartog.  Gibson  Dyson. 

Fitze,  Joseph, 

1,  Xew  China  Baznar  Street,  Calcutta. 
Assistant    Chemist   to    D.   Waldie  &  Co.,   of  Cossipore    Chemical 
Works,  Calcutta.     Two  years  student  at  the  Royal  School  of  Mines, 
South   Kensington.     Three   months  in   laboratory  of  Messrs.  Lawes' 
Chemical  Manure  Works. 

T.  E.  Thorpe.  F.  R.  Japp.  AVm.  Tate. 

W.  R.  Griper.  J.  R.  Wilson.  John  Hughes, 

Foster,  John  Alfred, 

Royal  Naval  College,  Greenwich,  S.E. 
Analytical  Chemist.     Assistant  to  Prof.  V.  B.  Lewes,  Royal  Naval 
College,  and  late  assistant  and  student  with  A.  Xoi'man  Tate,  Esq., 
F.T.C.,  &c.,  Liverpool. 

A^ivian  B.  Lewes.  W.  Popplewell  Bloxam,  B.Sc. 

A.  Nor  man  Tate.  John  M.  Thomson. 

G.  Stlllinrjfleet  Johnson. 

Forshaw,  Chas.  F.,  LL.D.,  D.Sc,  Ph.D., 

Bradford,  York.s. 
Doctor  of  Dental  Surgery.  Author  of  "Alcohol :  its  Use  and  Abuse," 
^'  Tobacco  and  its  Effect  on  the  General  Health,"  each  of  which  is 
printed,  the  abcve  subjects  having  formed  themes  for  a  lecture, 
which  the  author  has  delivered  to  different  societies  in  Bradford  and 
elsewhere;  also  of  numerous  works  on  *'  Poetry,"  &c.,  &c.,  F.R.M.S., 
F.G.S.  Edin.,  &c.,  &c.,  late  F.S.C.I. 

Rev.  H.  Ross,  B.Sc,  Hon.  Lli.D.  Robert  Galloway. 

Fredk.  Woodward  Branson.  /.  Patchett. 

George  S.  Hurst.  J  as.  Haynes. 

Greaves,  J.  A.  R., 

Old  Rectory,  Grappenhall,  Cheshire 
Brewer.     Practically  connected  with   chemistry  all  my  life,    1st   in 
medicine ;    2ndly,    in  arciiitecture :  ordly,  as    brewer    and    maltster, 
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liaving  studied  it  for  the  last  20  years  in  connection  with  the  latter; 
also  studied  biology  for  the  last  20  years. 

Thos.  Fletcher.  Horace  T.  Brown.  W.  S.  Squire. 

Walter  Odling.  Char  lis  Graham. 

Gibbins,  Bering  ton  H., 

Ocala,  Floiida,  U.S.A. 
Technical  Chemist.     Received   chemical   education   at  Owens  Col- 
lege ;    4  years   Chemist  at  2»[elincrythan   Chemical   Works,    Neath ; 
ti^  years  in  charge  of  sulphuric  acid  and  superphosphate  plants  of 
J.  L.  Morgan  it  Co.,  New  York. 

J.  H.  M.  Fallon.  H.  E.  Roscoe.  Chas.  J.  Waterfall. 

John  Buffie.  Bernard  Dyer.  F.  U.  Perry  Goste. 

Frank  L.  Teed.  Charles  E.  Casi^al.     Otto  Hehner. 

Hiepe,  William  L.,  Ph.D., 

21,  Acomb  Street,  Manchester. 
Analytical   Chemist,   19,    Kilvei-t's   Buildings,  Withy  Grove,  Mau- 
che^ter.    Ph.D.   of  Berne,    Switzerland.     Eight    years     assistant     to 
Dr.  Hill,  Birmingham  ;  4  years  in  charge  of  laboratory  of  Mr.  Frank 
Faulkner;  2^  years  independently. 

Louis  Siebold.         Alfred  Hill.  Basil  Pemdame  Wigan. 

Otto  Hehner.  Bernard  Di/er.       Charles  E.  Cassal. 

Hart,  William  Beamont, 

Gx-ansmoor  Avenue.  Faiitield,  near  Manchester. 
Fellow  of  the  Institute  of  Chemistry,  Ordinary  Member  of  the 
Berlin  Chemical  Society.  Papers  : — '  Volumetric  Method  of  Anti- 
mony Estimation"  {Jour.  Soc.  Chem.  Ind.,  3,  294);  "Investigation 
of  an  Alleged  Reaction  for  Sodium  Carbonate  Manufacture  "  (in 
conjunction  with  Watson  Smith,  Esq.,  F.I.C.,  F.C.S.)  (Jour.  Soc. 
Chem.  Ind.,  5,  643);  "On  some  Organo- Silicon  Compounds," 
British  Association,  1887.  Research  Chemist  at  the  Clayton  Aniline 
Company,  Limited,  Clayton,  near  Manchester. 

Henry  E.  Roscoe.  Watson  Smith.  G.  H.  Bailey. 

C.  Schorlemmer.  Harold  B.  Dixon.        Arthur  Harden. 

J.  Carter  Bell. 
Joseland,  Walter  Herbert, 

9,  Campbell  Grove,  Oxford  Road.  Manchester. 
Assistant  in  Dr.  E.  Schunck's  Laboratory.     Studied  Chemistry  3^ 
years  at  the  Owens  College,  Manchester.     Obtained  degree  of   B.Sc. 
(1st  Class    Honours,    Chemistry)    Victoria    University,  June,    1890. 
Associate  Instit.  of  Chemistry.  July,  1890. 

C.  Schorlemmer.  Harold  B.  Dixon.  G.  H.  Bailey 

J.  B.  Cohen.  Jas.  Grant.  Francis  Jones. 
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Kipping,  F.  Stanley,  D.Sc.  (Lond.). 

7,  Milborne  Grove,  South  Kensington. 
Lecturer  and  Assistant  in  the  Chemical  Research  Laboratory.  City 
Guilds  of  London,  Central  Institution.  Three  papers  communicated 
to  the  Chemical  Society  by  myself.  Five  papers,  ditto,  conjointly 
with  Professor  W.  H.  Perkin,  jun.  One  paper,  ditto,  conjointly  with 
J.  E.  Mackenzie,  B.Sc. 

Henry  E.  Armstrong.  W.  H.  Perkin.  T.  E.  Thorpe. 

Charles  E.  Groves.  W.  H.  Perkin,  jun. 

Lauder,  Alexander, 

Bangor,  North  Wales. 
Chemist,   University   College    of  North    Wales,    Bangor.      Studied 
Chemistry,  first  at  Greenock,  for  two  years  under  J.  W.  Biggart,  Esq., 
Public  Analyst  there,  and  Angus  Smith,  Esq.,  F.C.S.,  etc.  ;  then  for  a 
year  under  Professor    Dittmar,  in  Glasgow.     For  the  last  year  and  a 
half  has  been   private  assistant  to  Professor  Dobbie,  University  Col- 
lege of  North  Wales,  Bangor,  assisting  him  in  various  re.searehes,  &c. 
James  J.  Dobbie.       George  McGowan.       John  Wm  Biggart. 
John  Ferguson.  G.  G.  Henderson.  Edmund  J.  Mills. 

Langham,    Rev.    Edgar   Norman,    M.A.,    St.   John's    College, 
Cambridge. 

7,  Claremont,  Ripon. 
Science  Master  (five  years  Teacher  of  Chemistrj-),  Ripon  Grammar 
School.  Before  University  Course: — First  Class  Elementary  and 
Advanced  Certificates  in  Chemistry  (Science  and  Art  Depart- 
ment). At  Cambridge :  —  studied  Theoretical  Chemistry  ;  also  Prac- 
tical Chemistry  in  the  College  Laboratory;  and  attended  the 
lectures  of  the  College  Lecturer  and  University  Professor.  After 
University  Course  : — Science  Master,  Ripon  School,  since  December, 
1885,  Chemistry  beiTig  leading  subject.  Have  pased  many  pupils  in 
Elementary  and  Advanced  Science  Department  Examinations  in 
Theoretical  and  Practical  Work  ;  also  in  Senior  and  Junior  Cam- 
bridge Local  Examinations,  having  obtained  the  mark  of  distinction. 

Fredk.  W.  Boam,  F.G.S.  Fredk.  Woodward  Branson,  F.I.C. 

Geo.  W.  Slatter.  A.R.C.S.,  F.I.C.  J.  G.  F.  Bichardson. 

Sydney  Lupton.         Richard  Reynolds.         R.  Hayton  Davis. 
A.  Hmnholdl  Sexton. 

Leicester,  James, 

2,  Queen's  Parade,  Brandon  Hill,  Bristol. 
Lecturer    on     Chemistry   and    Metallurgy,    Merchant   Venturers' 
School,  Bristol.     Ph.D.  of  the  University  of  Erlangen.     Author  of 
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"  The   Antidn    of    Quinnnos   on   o-Dianiines   and    o-Xitioauiline    and 
Xitroparatolaidine"  (/^er.,  23,  2793—2798). 

J.  Campbell  Brown.  CMiarles  A.  Kohn.         Arthur  Richardson. 

J.  Bishop  Tingle.  W.  Johnston  Saint. 

Morrison,  Geo.  R., 

Richmond  House.  Plaistow. 
^lanager  and  Consulting  Chemist  to  Jeyes  Sanitary  Compounds 
Company,  Limited,  Plaistow.  Studied,  theoretically  and  jiractically^ 
Chemistry,  five  years  ;  Natural  Philsophy,  two  years  ;  Geology,  two 
rears  ;  Mathematic.=?,  two  years,  at  Glasgow  University.  Was 
!^^anage^  and  Chemist  for  some  years  at  the  Chemical  "Works  of  the 
Glasgow  Corporation  Gas  Works. 

Robert  R.  Tatlock.         John  Ferguson.         William  Ramsay. 

James  Mackey.  J.  Falconer  King.      Joha  B.  Orr. 

MacDonald,  William, 

109,  Crofton  Road,  Peckham,  S.E. 
Assistant  Chemist,  Riotinto  Copper  Company.      Studied  four  years 
at  the  Royal  School  of  Mines  and  College  of  Science,  London.     As.so- 
ciate  in  Chemistry,  R.C.S.,  in  Metallurgy,  R.S.M.,  and  of  the  Institute 
of  Chemistry.  G.B.  and  I. 

W.  R.  Hopkinson.         T.  E.  Thorpe.  W.  C.  Roberts- Austeti. 

Chapman  Jones.  Alfred  E.  Tutton.         William  Tate. 

Mitchell,  Charles  Ainsworth, 

27,  Farnley  Road,  Smith  Norwood,  S.E. 
Scholastic.  Student  (formerly)  at  the  University  Lahoratorv, 
Oxford.  B.A.  final  in  Chemistry,  Practical  and  Theoretical.  1888. 
Preliminary  Honour  Chem.  (Piactical  and  Theoretical)  1889.  Till 
Christmas,  1890,  Assistant  Chemical  Master  at  King  William's 
College.  Isle  of  ^fan. 

'  W.  W.  Fisher.  V.  H.  Veley.  W.  Odling. 

J.  E.  Marsh.  John  Watts. 

Merrils,  Frederick  Johnson, 

65,  Roe  Lane,  Pitsmoor,  Sheffield. 
Analytical  Chemist.  Five  years  Manager,  and  three  years  Chemist, 
at  the  SheflBeld  United  Gas  Light  Company's  Sulphuric  Acid  and 
Sulphate  of  Ammonia  Works.  Chief  Assistant  in  J.  0.  Arnold's 
^letallurgical  Laboratory.  Evening  Demonstrator  in  Metallurgy  at 
the  Sheffield  Technical  School. 

J.  0.  Arnold.  B.  W.  Winder.  Edward  Jackson. 

L.  Napier  Lodingham.  John  C.  Platts. 

Titos.  Andrcics.  Charles  Bradshaw. 
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Ough,  Lewis, 

15,  Upper  King  Street,  Leicester. 
Laboratory  Manager  and  Analyst  for  J.  Rioliardsoi]  and  Co., 
jVIantifacturing  Chemists,  Leicester.  A  Student  for  Session  1888 
at  the  School  of  Pharmacy  of  the  Pharmaceutical  Society  of  Great 
Britain,  under  Professor  J.  Attfield,  F.R.S.,  Ph.D.,  Professor  W.  R. 
Dun.stan,  M.A.,  Professor  J.  R.  Green,  B.A.,  E.M.  Holmes,  Ksq.,  F.L.S., 
and  J.  Ince,  Esq.,  and  at  the  competitive  examinations  at  the  end  of  the 
course  on  the  recommendations  of  the  above  professors  and  teachers, 
obtained  first  place  in  all  the  subjects,  viz. : — Practical  Chemistry, 
Theoretical  Chemistry,  Botany,  Materia  Medica,  and  Pharmacy,  and 
was  awarded  a  medal  in  each  case.  Was  awarded  the  Bronze  Medal 
of  the  Pharmaceutical  Society  for  distinguished  merit  in  the  Council 
Examination  Prizes  1889.  A  worker  for  five  months  in  the  Research 
Laboratory  of  the  Pharmaceutical  Society,  tinder  Professor  W.  R. 
Dunstan,  M.A.,  and  an  assistant  for  sixteen  months  with  S.  W. 
Rich,  Esq.,  F.I.C.,  Commercial  Analyst,  Croydon. 

Jtio.  Geo.  Fred.  Richardson.  Wj-ndham  R.  Danstan. 

John  Attfield.         M.  Carteighe.         Ahmzo  J.  Eider. 
Hubert  N.  B.  Eichardson. 


Randall,  Percy  Morrice, 

3,   Belsize  Park  Gardens,  N.W. 
Chemist  to  the  firm  of  Randall  Bros.     Has   studied  Chemistry  at 
the  Royal   College  of    Science,    South    Kensington,    and  at    King's 
College,  London. 

T.  E.  Thorpe.  Alfred  E.  Tutton.  Johu  M.  Thomson. 

G.   Stillingfleet  Johnson.  Chapman  Jones.  William  Tate. 


Storey,  James  Ashbumer, 

Moorside,  Lancaster. 
Chemical  Manufacturer.     Four  years  a  student  in  the  Chemical 
Laboratories  of  the  Owens  College.    B.Sc.  with  Honours  in  Chemistry, 
Victoria  University.     Associate  of  the  Institute  of  Chemistry,  1890. 
Harold  B.  Dixon.  G.  H.  Bailey.  J.  B.  Cohen. 

P.  J.  Hartog.  Gibson  Dyson. 

Searl,  Albert, 

The  Caxtons,  Miskin  Road,  Dartford. 
Manager,  Phoenix  Mills,  Dartford   (Messrs.  Burroughs,  Wellcome 
&  Co.).     Fifteen  years'  experience  in  analytical  work  in  laboratory  of 
Messi's.  Howards  &  Sons,   City  Mills,   Stratford  ;    improvements  in 
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Pharmaceutical  preparations,  as  regards  pnrity,  detection  of  im- 
purities and  use  of  live-products. 

David  Howard.         Alfred  G.  Howard.         D.  Lloyd  Howard. 

John  Hodgkin.  J.  Hersee  Freeman.         Alfred  Hy.  Mason. 

Chas.  W.  Vincent. 

Tocher,  James  Fowler, 

1.  Chapel  Street,  Peterhead. 
Pharmaceutical  Chemist,  in  business  with  Analytical  Practice. 
Associate  of  the  Institute  of  Chemistry  (Exam.).  Author  of  Papers  : — 
"  Analysis  of  Waters  of  the  Springs  and  Wells  of  Peterhead,"  Trans. 
Buclian  Firhl  Club,  1889  ;  "  Tests  for  Detection  of  Sesame  Oil  in  Olive 
Oil,"  ''  Isolation  of  another  substance  from  Sesame  Oil,"  Jour.  Phar. 
Soc,  January,  1891. 

William  A.  Tilden.         Thomas  Turner.  W.  W.  J.  Nicol. 

Charles  R.  Beck.  J.  J.  Sudborough.  M.  Carteighe. 

F.  E.  Japp. 

Thonger,  Cecil  Geo.  Freer,  M.R.A.C, 

Colonial  College,  Hollesley  Bay,  Suffolk. 
Late  Professor  of  Agriculture  and  Chemistry.  Te.xas  Universit}-, 
U.S.A.,  at  present  Professor  of  Agriculture  and  Chemistry,  Colonial 
College,  Hollesley  Bay.  Studied  Agricultural  Chemistry  and 
Analysis,  for  3  years  at  the  Royal  Agricultural  College,  Cirencester, 
of  which  I  hold  the  Diploma  and  Gold  Medal,  also  Diploma  and 
Special  First  Class  Certificate  of  the  Royal  Agricultural  Society  of 
Ireland,  and  intend  to  pursue  the  study  of  Agricultural  Chemistry. 
Professor  of  Agriculture  and  Agricultural  Chemistry,  Colonial 
College,  HollesL\7  Bay. 

Edward  Kinch.  H.  H.  Robinson.  R.   Warington. 

Robert  Wallace.  John  Hunter. 

John  Wild, 

28,  Hyde  Road,  Woodley,  Stockport. 
Research  Student.     Three  years'  study  of  Chemistry  in  the  Owens 
College.     B.Sc,  Victoria  University.    Associate  of  Inst,  of  Chemistry. 
July,  1890. 

C.  Schlorlemmer.  Harold  B.  Dixon.  G.  H.  Bailey. 

J.  B.  Cohen.  Francis  Jones.  Jas.  Grant. 
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P  E  O  C  E  E  D  I IN^  G  S 

OF    THE 

CHEMICAL    SOCIETY. 

No.  96.  Session  1891-92. 


March  25th,  1891.     Annual  General  Meeting.     Dr.  Russell,  F.R.S., 
President,  in  the  Chair. 

The  President  deli\^ered  an  address,  of  which  the  following  is  an 
abstract  : — 

The  number  of  Fellows  is  1786,  of  whom  32  are  honorary  foreign 
members.  One  foreign  member.  Dr.  Heinrich  Will,  and  17  Fellows 
have  died  during  the  year  : — Dr.  M.  Bechler,  W.  Blythe,  H.  B. 
Br^dy,  F.R.S.,  C.  I.  Burton,  W.  Lant  Carpenter,  Prof,  t"  Carnelley, 
J.  B.  Hutche.son,  J.  A.  Hill,  Robert  MacCalmont,  E.  C.  Nicholson, 
T.  R.  Ogilvie,  C.  P.  Phillips.  H.  Poland,  H.  Smith,  W.   C.  Stevens, 

F.  O.  Landell  and  H.  H.  Walker. 

The  following  13  Fellows  have  withdrawn: — A.  Bain,  E.  N. 
Butt,  J.  Barker,  R.  Carruthers,  W.  H.  Glazier,  J.  Hall,  A.  E.  John- 
son, E.  A.  Parnell,  W.  E.  Porter,  W.  R.  RefPell,  J.  Stokes,  A.  Taylor, 
and  R.  C.  Tresider. 

28  Fellows  have  been  removed  from  the  list  on  account  of 
arrears:— B.  Akroyd,  H.  J.  Alford,  P.  H.  Cathcart,  F.  W.  Dupre, 
A.  F.  Darnoii,  H.  Eccles,  W.  T.  Elliott,  J.  W.  Ellis,  M.  P.  Gosset,  E. 
Ernest  Graves,  T.  F.  Garwin,  T.  Hart,  W.  H.  Hyatt,  F.  H.  Lowe, 
H.  A.  B.  Leipner,  T.  Muskett,  F.  Nettlefold,  C.  O'Keefe,  L.  Peckitt, 

G.  F.  Rodwell,  V.  P.  Richards,  A.  H.  F.  Ruppell,  A.  E.  Simpson, 
W.  F.  K.  Stock,  C.  A.  Smith,  P.  C.  Thomas,  Dr.  W.  H.  Wilson  and 
W.  A.  Wren. 

114  Fellows  have  been  elected  during  the  year,  being  31  fewer  than 
last  year. 

The  financial  state  of  the  Society  is  not  quite  so  satisfactory,  said 
the  President,  as  it  has  been  for  some  years  past,  the  receipts  from 
subscriptions  being  £177  less  than  last  year.     This  falling  ofE  is  to  be 
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nccountod  for,  partly  liy  tlic  acciilcutal  circuinstance  tliat  tlicre  v>crc 
11  fewer  life  compositions  than  last  year,  but  chieHy  by  the  fact  that 
no  fewer  than  26  candidates  had  been  blackballed. 

The  same  number  of  papers,  viz.  72,  liave  been  printed  in  the 
Transactions  as  last  year,  but  they  occupy  no  fewer  than  1051  pages, 
instead  of  772  pages  in  the  previous  year.  There  has  been  a  con- 
siderable increase  in  the  number  of  abstracts,  2841  appearing  this 
year,  and  occupying  1527  pages,  whereas  last  year  the  number  was 
2131,  which  occupied  1252  pages.  Hence  the  cost  ot"  the  Journal  has 
been  greater  this  year  by  £413. 

All  the  new  and  valuable  works  on  chemistry  have  been  added  to 
the  Library  as  they  were  published. 

The  time  had  again  come  round  for  the  award  of  the  Longstaff 
medal,  given  every  third  year  to  the  Fellow  of  the  Society  who,  in  the 
opinion  of  the  Council,  had  done  the  most  to  promote  chemical  science 
by  research.  This  instruction  was  not  always  easy  to  carry  out ;  but 
the  unanimous  decision  arrived  at  on  this  occasion  to  award  the  medal 
to  Professor  Japp  would  certainly,  he  thought,  b?  regarded  by  the 
Fellows  generally  as  eminently  satisfactory.  All  who  followed  the 
higher  development  of  organic  chemistry  knew  how  valuable  were  the 
carefully  thought-out  papers  which  Professor  Japp  had  communicated 
to  the  Society.  It  was  a  matter  of  regret  that  he  was  unavoidably 
prevented  attending  the  meeting  to  receive  the  medal  in  person. 

The  great  event  of  the  year  had  undoubtedly  been  the  celebration 
of  the  Jubilee  on  February  24th  and  25th  ;  it  was  the  intention  of  the 
Council  to  issue  in  a  separate  form  a  full  account  of  the  proceedings 
on  these  occasions.  With  reference  to  tlie  reception  held  at  Gold- 
smiths' Hall  on  the  evening  of  the  24th  by  the  President  and  Council, 
the  Goldsmiths'  Company  had  not  only  lent  their  Hall  for  the 
occasion,  but  with  that  liberality  for  which  the  great  City  Companies 
were  so  noted,  "recognising  that  the  occasion  was  of  quite  an  excep- 
tional character,"  had  expressed  their  wish  to  relieve  the  Society  from 
the  expense  attending  the  preparation  and  use  of  the  Hall. 

The  suggestion  made  in  his  previous  address  that  a  subject 
catalogue  of  the  Journal  from  its  commencement  might  be  published 
as  a  fit  memorial  of  the  Jubilee  had,  he  thought  rightly,  been 
abandoned,  as  it  appeared  that  the  labour  and  expense  involved 
would  be  greater  than  the  result  would  justify. 

It  seemed  appropriate  to  the  occasion  to  briefly  chronicle  the 
changes  which  had  occurred  in  the  constitution  and  government  of 
the  Society  since  its  foundation.  Little  or  no  alteration  of  bye-laws 
or  plan  of  woi'king  the  Society  occurred  during  the  early  years.  In 
1852  the  number  of  Vice-Presidents,  which  was  then  four,  was 
increased  by  adding  all  past  Presidents  ;  but  it  was  not  until  18tJ6 
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tliat  any  otl.er  change  worth  recording  took  place.     In  that  year  a 
new  form  of  nomination  paper  was  introduced,  and  this  seems  to  be 
the  first   indication  of  any  feeling  having  arisen  that    undJesirable 
people  were  seeking  and  obtaining  admission  into  the    Society  •  this 
question  had  from   time   to  time  caused  more  discussion  amono-  the 
Fellows  than  any  other  relating  to  the  government  of  the  Society. 
_    As  chemistry  became  of  more  public  importance,  a  very  natural 
impression    gained   ground  that,    since    all    the    more    distino-aished 
chemists  of  the  day  belonged  to  the   Society,  therefore  every°Fe]low 
must  be  a  thorough  chemist.      This  misconception  on  the  part  of  the 
public  had  had  a  most  mischievous  effect.     In  1867  the  matter  was 
very  fully  discussed,   and  was   ultimately  referred,  by  the  Council  to 
a    committee  consisting  of    Mr.    Crookes,    Dr.    Miller,    Dr     Odlinc 
Mr.  Wanklyn  and   Dr.  Williamson.      The  report  of  this  committee 
was  adopted  and  sent  to  all  the  Fellows,  and  it  stated  the  case  so 
fully  that  it  appeared  well   to  republish  it  on  the  present  occasion 
ibis  committee  decided  not   to  recommend  "any  alteration  in  the 
bye-law  relating  to   the   election   of  Fellows  which  would   have  the 
effect^ of  contiring  the  Fellowship  of  the  Society  to  strictly  scientific 
men."     But  with  a  view  to  increase  the  security  against  the  election 
of  undesirable  candidates,   they   recommended   that    the   number  of 
signatures  attached  to  a  certificate  be  five  instead   of   three    three 
instead  of  one  to  be  from  personal  knowledge.    The  recommendations 
were  adopted,  and  appear  to  have  met  the  requirements  of  the  case 
as  the  agitation  ceased.  ' 

In  1877,  another  similar  outbreak  took  place,  but  on  this  occasion 
the  feeling  that  it  was  practically  impossible  for  the  Society  to  insist 
on  all  its  Fellows  being  trained  and  competent  chemists  became  so 
strong  that  ultimately  it  was  decided  to  found  the  present  Institute 
of  Chemistry. 

Now,  after  the  lapse  of  14  years,  a  discussion  is  again  raised  but 
the  collateral  c.rcumstances  are  very  different,  as,  through  the  existence 
of  the  Institute,  all  who  desire  to  be  stamped  as  educated  chemists 
have  the  opportunity  of  obtaining  such  recognition.  It  was,  however 
necessary  to  arrive  at  a  clear  understanding  as  to  who  we  desire  to 
attract,  and  who  we  desire  to  exclude  from  our  Society.  Speakino- 
for  himself,  said  the  President,  he  should  wish  to  see  the  entrance 
made  easy  for  all  who  have  any  real  interest  in  our  science,  even  if 
they  be  only  amateur  chemists,  provided  that  socially  there  be  no 
objection  to  their  admission  ;  he  would  entirely  abandon  the  idea 
that  amount  of  chemical  knowledge  is  to  determine  the  suitabilitv  of 
a  candidate. 

It  was  practically  impossible  by  any  hard-and-fast  rules  to  exclude 
undesirable  persons,  and  the  history  of  the  S.^ciety  went  to  show  that 
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the  only  effective  method  was  for  the  Fellows  themselves  to  realise 
that  it  rested  with  thera  to  recommend  only  proper  persons. 

What  had  been  the  history  of  the  Society  during  the  past  14  years 
as  showing  whether  the  means  at  disposal  had  been  effective  in 
securing  the  prosperity  of  the  Societ}'  ?  Without  a  shadow  of  doubt, 
the  Society  never  stood  so  high  both  in  the  scientific  and  external 
world  as  at  the  present  time  ;  his  experience  during  the  past  two 
years  had  shown  him  how  widely  the  Society  was  known,  and  in  how 
favourable  a  light  it  is  regarded  at  home  and  abroad. 

If  the  feeling  be  cultivated  and  generally  acknowledged  that  the 
body  of  Fellows  expect  aud  require  that  all  should  act  honestly  and 
honourably  towards  one  another,  there  will  be  A'ery  few  improper 
])ersons  gaining  admission.  On  learning  that  any  Fellow  is  acting 
in  any  way  wrongly  or  dishonourably  towards  the  Society,  the  first 
thing  in  future  will  be  to  ascertain,  by  reference  to  the  Proceedings, 
who  are  the  five  Fellows  who  certified  that  the  said  Fellow  was  a 
proper  person  to  join  the  Society.  Nothing  is  more  powerful  than 
public  opinion,  and  if  it  be  felt  that  such  a  spirit  should  guide  all 
elections,  far  more  good  will  accrue  to  the  Society  than  any  law 
can  effect  which  can  be  invented  or  enforced. 

Dr.  Gilbert  proposed  a  vote  of  thanks  to  the  President,  coupled  with 
the  request  that  he  allow  his  address  to  be  printed  ;  the  motion  was 
seconded  by  Mr.  Carteighe  Both  speakers  referred  in  most  appre- 
ciative terras  to  Dr.  Russell's  services  to  the  Society,  especially  on 
the  occasion  of  the  Jubilee  celebration.  Dr.  Teed  supported  the 
motion,  which  was  carried  by  acclamation.  The  President  having 
acknowledged  the  vote, 

Professor  Thorpe,  the  Treasurer,  gave  an  account  of  the  financial 
position  of  the  Society.  The  receipts  from  Fellows  had  been  £8459 
16.?.  Od.  ;  from  sale  of  the  Journal  £383  y.f.  4d. ;  and  by  dividends  on 
invested  capital  £363  Os.  6d.  The  expenses  on  account  of  the 
Journal  had  been  £2724  Os.  lOd.;  on  account  of  the  Library  £300  18s. 
9d.;  on  account  of  the  Proceedings  £183  7s.  lOd. — the  total  expen- 
diture being  £3790  4s.  9d.  The  balance  at  the  bank  was  £1798  17s. 
7d. ;  and  £(300  had  been  invested  in  Metropolitan  Board  of  Works 
3^  per  cent,  stock. 

Professor  Attfield  proposed  that  the  thanks  of  the  Fellows  be 
tendei'ed  to  the  Treasurer.  Dr.  Atkinson,  in  seconding  the  vote, 
limented  the  loss  of  income  during  the  year,  and  referred  to  the 
smaller  expenditure  out  of  the  Research  Fund,  and  the  excessive 
balance  at  the  bank. 

Dr.  Stevenson  advocated  a  larger  expenditure  on  the  Library.  Mr. 
Fi'iswell  followed  Dr.  Atkinson  in  lamenting- the  diminution  in  income 
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and  its  cause,  and  also  referred  to  the  disproportion  borne  by  the  life 
composition  fee  to  the  annual  subscription.  Mr.  Cassall  asked  that 
increased  facilities  of  using  the  Library  might  be  granted  to  Fellows. 

The  President  said  that  every  effort  was  made  by  the  Library 
Committee  to  obtain  book;;,  nnd  that  if  Dr.  Stevenson  and  others  who 
complained  of  deficiencies  would  point  out  what  Avas  required,  the 
Library  Committee  would  most  certainly  pay  the  utmost  attention  to 
their  recommendations.  The  Librai'y  would  be  open  at  any  reasonable 
and  rational  time. 

[Dr.  Thorne  subsequently  stated  that  the  statistics  of  attendance  on 
evenings  other  than  those  when  meetings  took  place  in  the  buildings 
were  such  as  to  indicate  that  there  was  no  great  desire  to  use  the 
Library  in  the  evenings.] 

It  so  happened  that  a  considerable  sum  had  been  voted  out  of 
the  Research  Fund  at  a  time  just  outside  the  financial  year,  so  that 
actually  the  expenditure  was  greater  than  appeared. 

The  Treasurer,  in  acknowledging  the  vote  of  thanks,  said  that  the 
large  balance  would  very  soon  disappear,  as  a  number  of  heavy  pay- 
ments had  to  be  made.  He  took  occasion  to  gratefully  acknowledge  the 
service  which  Mr.  Tutton  had  rendered  him  in  keeping  the  Society's 
accounts,  and  finally  proposed  that  thanks  be  given  to  the  Auditors, 
Messrs.  H.  Crompton,  R.  H.  Davies  and  B.  Dyer.  This  proposal  was 
seconded  by  Dr.  Collie  and  adopted.     Mr.  Dyer  having  i^eplied. 

Professor  Ramsay  moved  a  vote  of  thanks  to  the  Officers  and 
Council,  which  was  seconded  by  Mr.  Friswell,  and  acknowledged  by 
Dr.  Armstrong. 

Mr.  Warington  finally  proposed  that  thanks  be  tendei^ed  to  the 
Editor,  Sub-Editor,  Abstractors  and  Librarian.  Dr.  Clowes  seconded 
the  motion.     Mr.  Groves  and  Dr.  Thorne  replied. 

Scrutators  having  been  appointed,  a  ballot  was  taken,  and  as  result 
the  following  were  declared  elected  as  Officers  and  Council  for  the 
ensuing  session. 

President:   Dr.  A.  Crum  Brown,  F.R.S. 

Vice-Presidents  ivho  have  filled  the  office  of  President :  Sir  F.  A.  Abel, 
K.C.B.,  D.C.L.,  F.R.S.  ;  W.  Crookes,  F.R.S. ;  E.  Frankland,  D.C.L., 
F.R.S. ;  J.  H.  Gilbert,  Ph.D.,  F.R.S. ;  J.  H.  Gladstone,  Ph.D., 
F.R.S.;  A.  W.  Hofmann,  D.C.L.,  F.R.S.;  H.  Miiller,  Ph.D.,  F.R.S.; 
W.  Odling,  M.B.,  F.R.S.  ;  W.  H.  Perkin,  Ph.D.,  F.R.S.  ;  Sir  Lyon 
Playfair,  Ph.D.,  K.C.B.,  F.R.S.;  Sir  H.  E.  Roscoe,  LL.D.,  F.R.S. ; 
W.  J.  Ra.ssell,  Ph.D.,  F.R.S.;  A.  W.  Williamson,  LL.D.,  F.R.S. 

Vice-Presidents  :  G.  Carey  Foster,  F.R.S.  ;  W.  N.  Hartley,  F.R.S.  ; 
John  Pattinson;  J.  Emerson  Reynolds,  M.D.,  F.R.S.;  William  A. 
Tilden,  F.R.S.;  Robert  Warington,  F.R.S. 
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Secretaries:  H.  E.  Armstrong,  Ph.D.,  F.R.S. ;  J.  Millar  Thomson, 
F.R.S.E. 

Foreign  Secretary  :  Raphael  Meldola,  F.R.S. 

Treasurer:  T.  E.  Thorpe,  B.Sc,  F.R.S. 

Ordinary  Members  of  Coitncil :  E.  Atkinson,  Ph.D. ;  Henry  Bassett ; 
Norman  Collie,  Ph.D.;  John  Ferguson,  M.A. ;  E.  Kinch;  M.  M.  P. 
Muir;  F.  J.  M.  Page;  W.  H.  Perkin,  jun.,  F.R.S.;  S.  U.  Pickering, 
M.A. ;  Boverton  Redwood;  Thomas  Pardie,  B.Sc. ;  John  A.  Voelcker, 
Ph.D. 

The  meeting  then  proceeded  to  consider  the  alterations  in  the  hve- 
law-s  proposed  by  the  Council.  The  first  alteration  having  bteu  read 
to  the  meeting, 

Mr.  Lloyd  asked  the  President  Avhat  would  be  his  ruling  with 
reference  to  any  new  proposal  made  at  the  meeting  to  alter  the  bye- 
laws. 

The  President  said  that  he  could  not  allow  any  proposal  to  alter 
the  bve-laws  of  which  notice  had  not  pi'eviously  been  given  to  the 
Fellows  t©  be  put  at  that  meeting.  Although  there  was  no  express 
provision  to  that  effect  either  in  the  charter  or  bye-laws,  it  was 
manifestly  inexpedient  to  adopt  any  other  course,  and  such  ruling 
would  be  in  accordance  with  the  practice  of  the  Society  hitherto. 

Mr.  Lloyd  stated  that  the  movement  in  which  he  and  others  had 
taken  part  had  for  its  object  to  exclude  those  who  were  personally 
objectionable,  and  to  effect  this  they  desired  to  place  the  nomination 
of  Fellows  in  the  hands  of  the  Council.  He  therefore  moved  as  an 
amendment  that  the  whole  subject  of  the  alterations  in  bye-laws  be 
postponed. 

The  President  having  ruled  this  amendment  out  of  order,  after  a 
few  remarks  from  other  speakers,  a  vote  was  taken,  and  the  following 
alteration  in  the  bye-laws  Avas  carried,  there  being  only  five 
dissentients. 

'■  That  in  the  case  of  candidates  resident  abroad  unable  to  obtain  the 
before-mentioned  number  [five]  of  signatures,  the  Council  shall 
have  power  to  accept  a  certificate,  signed  from  personal  know- 
ledge by  one  Fellow  of  the  Society,  and  to  recommend  its  pre- 
sentation for  ballot." 

Subsequently  the  following  were  also  put  to  the  meeting  and 
carried  all  bat  unanimously.  ■ 

2.  That  the  following  notice  be  printed  at  the  head  of  the  Form  of 
Recommendation  :• — 

"  The  attention  of  the  candidate  in  whose  favour  this  certificate  is 
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made  out  is  specially  directed  to  the  fact  that,  if  elected,  he  wil 
be  required  to  sign  the  following  obligation  prior  to  his  admis- 
sion into  the  Society  : — 

"  Obligation. — I,  the  undersigned,  do  hereby  engage  that  I  will 
endeavour  to  promote  the  interests  and  welfare  of  the 
Chemical  Society,  that  I  will  observe  its  laws,  and  to  the 
utmost  of  my  power  maintain  its  dignity,  as  long  as  I  shall 
continue  a  Fellow  thereof. 

3.  That  Bye-law  XII  be  altered  so  that  it  read  as  follows  : — 

"  An  Annual  General  Meeting  of  the  Society  shall  be  held  on  the 
30tb  day  of  March,  or  on  some  day  in  March  near  that  time, 
and  at  such  an  hour  as  the  Council  may  determine,  for  the  elec- 
tion of  Officers,  &c." 


April  2nd,  1891.     Mr.  W.  Crookes,  F.R.S.,  Vice-President,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  T.  St.  John 
Beibin,  12,  Bolton  Mansions,  South  Kensington  ;  James  Lane  Nottei', 
Leigh  Grange,  Woolstone,  Southampton ;  Frederick  Tetley,  3,  Mann- 
ville  Terrace,  Horton  Road,  Bradford. 

The  following  j^apers  were  read : — 

1.  "  Citraconfluorescein."     By  J.  T.  Hewitt,  B.A.,  B.Sc. 

A^^ith  the  object  of  further  comparing  citraconic  with  maleic 
anhydride,  the  latter  having  been  shown  by  Lunge  and  Burckhardt 
to  be  capable  of  yielding  a  fluorescein,  the  author  has  submitted 
citraconic  anhydride  to  the  action  of  resorcinol  in  presence  of  sulph- 
uric acid,  and  finds  that,  like  ma,leic  anhydi'ide,  it  yields  the  corre- 
sponding fluorescein.  Citraconfluorescein  is  readily  soluble  in  alcohol 
and  glacial  acetic  acid,  and  fairlj-  soluble  in  water;  the  aqueous  solu- 
tion is  of  a  yellowish-brown  colour,  and  exhibits  a  green  fluorescence 
less  vivid  than  that  of  ordinary  fluorescein. 

2.  "Ethylic  thiacetacetate."     By  C.  T.  Sprague,  B.Sc,  Ph.D. 

The  author  describes  a  series  of  experiments  made  with  the  object 
of  determining  the  constitution  of  the  ethylic  thiacetacetate  which 
Hiibner  obtained  by  the  action  of  sulphur  monochloride,  SoCL,  on 
ethylic  acetacetate,  and  which,  after  his  death,  was  studied  by 
Buchka.     The  same  substance  has  since  been  prepared  by  Deliole  by 
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the  action  of  sulphur  dichloride,  SClo,  on  ethylic  acotacetate  ;  by 
Scbonbrodfc  by  the  action  of  sulpliur  on  tlie  CM)p])er  derivative  of 
ethylic  acetacetate ;  and  by  Michaelis  and  Phillips  from  thionyl 
chloride  and  ethylic  acetacetate.  Buchka  proposed  the  formula 
S(CH-Ac-CO,Kt),,  but  an  alternative  formula  S(0-C:CH-CO,Et),  was 
suggested  by  Deliole. 

After  describing  the  preparation  of  the  substance,  the  author  dis- 
cusses the  discrepant  statements  made  by  different  observers  as  to 
its  melting  point.  He  then  describes  at  length  the  products  of  the 
interaction  of  hydrazines  and  ethylic  thiacetacetate,  and  shows  that 
it  behaves  towards  phenylhydrazine,  &c.,  in  the  same  manner  as 
eth^dic  acetacetate  :  in  the  tirst  instance,  a  pyrazokme  sulphide  is 
formed  from  two  molecules  of  the  hydrazine  and  one  of  the  thiacetate  ; 
the  sulphidts  are  in  the  next  instance  converted  by  further  action  of 
the  hydrazine  into  pyrazolone  disulphides  and  bisphenylmethylpyr- 
azolone  or  the  homologous  substances  ;  and,  tinally,  the  pyrazolone 
disulphides  and  the  hydrazine  interact  to  foini  hydrogen  sulphide  and 
hydrazones  of  the  pyrazole  series.  The  results  atlbrd  further  proof  of 
the  correctness  of  Buchka's  formula. 

3.  "  The  function  of  chlorine  in  acid  chlorides  as  exemplified  by 
sulphuryl  chloride."     By  Henry  E.  Armstrong. 

A  larg'e  number  of  experiments  carried  out  during  recent  years  in 
the  author's  laboratory  show  that  sulphuryl  chloride,  SO0CI2,  acts  on 
benzenoid  compounds,  if  at  all,  uniformly  in  the  remarkable  manner 
first  pointed  out  in  the  case  of  phenol  by  Dubois  in  1867  (Zeits.  f. 
Cheniie,  p.  705),  and  in  several  other  cases  by  subsequent  observers, 
simply  as  a  chlorinating  agerit.  Sulphuryl  chloride  is  in  many  respects 
a  remarkable  compound :  it  is  very  easily  produced  by  the  dii-ect 
union  of  sulphur  dioxide  and  chlorine  in  presence  of  a  catalyst,  such 
as  camphor,  charcoal  or  acetic  acid,  but  little  heat  being  evolved  in 
its  formation;  it  is  a  highly  mobile  liquid  of  low  boiling  point;  and 
it  is  acted  on  with  extreme  slowness  by  water  and  alkaline  solutions. 
It  is,  in  fact,  a  surprisingly  inert  substance,  possessed  of  properties 
by  no  means  such  as  are  usually  regarded  as  characteristic  of  acid 
chlorides.  The  author  questions  whether  after  all  the  chlorine  in 
acid  chlorides  is  possessed  of  special  activity.  Probably  our  ideas  on 
the  subject  are  based  too  much  on  the  consideration  of  the  properties 
of  the  most  familiar  of  acid  chlorides,  acetic  or  acetyl  chloride; 
benzoic  chloride,  it  is  well  known,  is  a  far  less  active  substance,  and 
many  other  acid  chlorides  are  but  slowly  attacked  by  water.  It 
would  appear  that  in  sulphuryl  chloride  the  chlorine  is  but  loosely 
held,  and  that  it  is  easily  withdrawn  by  a  compound  having  an  affinity 
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for  chlorine  :  naplithalene,  for  example.  On  slightly  warming  a 
mixture  of  this  hydrocarbon  and  sulphuryl  chloride,  SO2  is  at  once 
evolved,  and  the  naphthalene  is  rapidly  converted  into  tetrachloride. 
The  SOo  radicle  in  the  chloride  being  all  but  destitute  of  "  residual 
affinity,"  the  compound  has  but  little  tendency  to  act  as  a  whole. 
The  view  that  the  activity  of  acid  chlorides  is  conditioned  by  the 
oxygen  rather  than  the  chlorine  is  strongly  suppoi'ted  by  Wagner 
and  SaytzefE's  observations,  and  the  later  ones  of  Pawlow  (Annalen, 
188,  104)  on  the  action  of  zinc  organ ometallic  compounds  on  acid 
chlorides,  which,  there  can  be  little  doubt,  attack  the  oxj'gen  and  not 
the  chlorine:   R-COCl  +  ZnMcz  =  il-CMeCl(O'ZnMe). 

Perhaps  also  the  activity  even  of  so  powerful  an  agent  as  chloro- 
sulphonic  acid,  SO3HCI,  should  be  ascribed  less  to  the  chlorine  than  to 
the  oxygenated  radicle  ;  this  view  is  borne  out  by  the  fact  that  the 
analogous  compound  SOsEtCl  is  a  very  inert  substance.  Both  these 
compounds  act,  in  the  main,  as  snlphona.ting  agents,  and  may  perhaps 
be  regarded  as  mere  forms  of  SO3.  It  would  almost  seem  that  on 
very  slight  provocation  they  become  resolved  into  SO3  and  either 
HCl  or  KtCl,  and  that  in  the  case  of  SO3HCI  the  formation  of  acid 
chloride  (sulphochloride),  which  is  so  frequently  observed,  is  effected 
indirectly  by  the  conjoint  action  of  hydrogen  chloride  and  SO3,  an 
interaction  taking  place  analogous  to  that  by  which  acetic  chloride  is 
formed  by  the  conjoint  action  of  hydrogen  chloride  and  phosphoric 
anhydride  on  acetic  acid. 

Pyrosulphuryl  chloride,  SjOsCL,  which  is  an  extremely  active  sub- 
stance, although  not  rapidly  acted  on  by  water,  also  acts  as  a  chlor- 
inating agent,  behaving  much  as  if  it  consisted  of  SO3  and  SO2CI2;  in 
some  cases  it  gives  rise  to  the  formation  of  a  very  large  proportion  of 
sulphochloride,  which  probably  is  a  direct  product  of  its  action. 
There  is  no  reason  to  suppose,  however,  that  even  in  this  chloride 
the  chlorine  is  specially  active. 

A  detailed  description  will  be  given  later  on  of  a  long  series  of 
observations  on  the  action  of  the  various  sulphuryl  compounds  above 
referred  to. 

4.  "  The  action  of  nitric  acid  on  the  ligno-celluloses.''  By  C.  F. 
Cross  and  E.  J.  Bevan. 

Dilute  nitric  acid  attacks  the  ligno-celluloses  when  heated  with 
them  at  60°.  The  products  are  in  the  fii'st  instance  a  bright  yellow 
derivative  of  the  hbre  substance  (lignone)  and  nitrous  acid.  By  the 
further  intei-action  of  these,  a  characteristic  decomposition  is  deter- 
mined, large  quantities  of  nitrous  oxide  (NjO)  being  evolved  together 
with   carbonic  anhydride,  only  a  small  proportion   of   nitric    oxide 
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being'  formed.  A  sensible  quantity  of  hydrogen  cyanide  is  also 
produced,  the  proportion  being  increased  by  increase  of  temperatm-e. 

These  observations  point  to  the  entrance  of  the  NOH  residue  into 
the  lignone  molecule  and  its  interaction  with  nitrous  acid  according 

to  the  equafion   CiNOH  +  NOH-0  =  N.O  +  H-O  +  CO,   the    final 
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result  being  the  displacement  of  2H  by  0.     The  action  is  probably 

general  for  compounds  containing  the  NOH  residue — hydroximes 
and  nitrolic  acids — and  the  authors  suggest  that  attention  should  be 
paid  to  the  gaseous  products  formed  by  the  interaction  of  nitric  acid 
and  carbon  compounds  as  calculated  to  elucidate  their  mechanism. 

The  investigation,  of  which  this  is  a  preliminary  note,  is  proceed- 
ing. 

The  Chairman,  Mr.  CrOOKES,  gave  a  short  verbal  account  of  obser- 
vations which  he  had  made  on  the  volatilisation  of  metals  in  vacuo 
under  the  influence  of  an  electric  discharsre. 


April  16th,  1891.     Professor  A.  Crum  Brown,  F.R.S.,  President, 

in  the  Chair. 

Messrs.  J.  C.  Ayland,  J.  E.  Marsh,  G.  A.  Pingstone  and  G.  H. 
Robertson  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
William  Duncan,  10,  Plough  and  Harrow  Road,  Edgbaston,  Birming- 
ham ;  Alfred  John  Gregory,  The  Bays,  Knights  Hill,  West  Norwood, 
S.E. ;  John  Knowles,  Northwich,  Cheshire;  Frank  H.  Leeds,  29, 
Bouverie  Road,  Stoke  Newington,  N. ;  Robert  Andrew  Scott  Mactie, 
Rowton  Hall,  Chester;  Frank  0.  Solomon,  North-Eastern  County 
School;  Dr.  Otto  Carl  Weber,  Rectory  Road,  Crumpsall,  Manchester 
Seward  W.  Williams,  East  Orange,  New  Jersey,  U.S.A. 

The  following  papers  were  read:  — 

5.  "  Studies  on  the  formation  of  substitution  derivatives."  By  H. 
Gordon,  M.A. 

The  following  notes  relate  to  a  part  of  a  series  of  investigations 
undertaken  by  the  author,  in  the  laboratory  of  the  Central  Institu- 
tion, with  the  object  of  throwing  further  light  on  the  laws  which 
govern  substitution   in  the   case   of  benzenoid    compounds.     It  was 
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stated  bj  Armstrong  in  1875  (/.  Chem.  Soc,  520),  that  when  jmr a- 
5roi»odiorthonitroplienol  was  warmed  with  bromine,  it  underwent 
isomeric  change  into  or^/ioiromorthoparadinitrophenol.  Several  other 
cases,  iu  which  perhaps  a  similar  change  takes  place,  were  briefly 
discussed  in  the  same  paper.  The  author,  at  Dr.  Armstrong's  sugges- 
tion, has  leA'ised  these  observations,  and,  while  confiiniing  the  main 
result,  is  able  to  correct  and  explain  others. 

The  action  of  broviine  on  diorthonitrophenol. — The  action  of  bromine 
on  an  acetic  acid  solution  of  diorthonitrophenol  was  found  to  give,  at 
ordinary  temperatures,  the  normal  product,  namely,  para fcro?/io diortho- 
nitrophenol. On  the  other  hand,  when  the  mixture  was  heated  for  a 
short  time  at  100°,  the  product  consisted  of  a  mixture  of  the  two 
isomers,  pavat^-omodiorthonitrophenol  and  or^7io&roi/'0rthoparadinitro- 
phenol.  This  mixed  product  by  continued  heating  at  100°  with  small 
quantities  of  bromine  was  gradually  converted  into  orthohromortho- 
paradinit;rophenol.  Pa?'afero»iodiorthonitrophenol  is  therefore  com- 
pletely converted  by  the  action  of  heat  and  bromine  into  the  isomeric 
orthobromorthoparadinitrophenol. 

In  connection  with  the  above  facts,  it  is  of  interest  to  note  that, 
whereas  Korner  {Gaz.  Chiin.  Ital.,  1874<,  327 — 397)  found  that  on 
nitrating  crude  bromophenol,  parahromodimiro'phenol  was  obtained, 
Hiibner  and  Brenken  (Ber.,  6,  170)  obtained  or^Ao6ro?nod initrophenol. 
At  the  time,  Armstrong  suggested  that  these  facts  might  be  explained 
by  assuming  that  Hiibner  and  Brenken  had  carried  out  the  nitration 
in  sucb  a  way  as  to  condition  isomeric  change.  Some  experiments 
were  made  with  the  view  to  ascertain  whether  nitric  acid  would 
bring  about  this  change,  and  it  was  found  that  by  heating  an  acetic 
acid  solution  of  iiarairomodiorthonitrophenol  with  a  few  drops  of  nitric 
acid  at  100'^  for  a  short  time,  the  whole  was  converted  into  the 
isomeric  orf i'ir)fe?'0??«odiorthonitrophenol. 

At  this  point  it  was  thought  important  to  ascertain  whether  similar 
changes  could  be  brought  about  in  the  corresponding  chloro-com- 
pouuds.  Some  difJiculty  was  encountered  in  prepai'ing  the  para- 
chlorodinitrophenol  from  di6rthonitrophenol,  as  it  was  found  that 
chlorine  had  no  action  on  the  phenol  dissolved  in  acetic  acid  at 
100°,  even  in  the  presence  of  iodine.  The  chlorinatiou  was  eflfected 
by  passing  chlorine  into  a  solution  of  diorthonitrophenol  in  antimony 
pentachloride  heated  to  about  105°.  Only  the  normal  product,  para- 
chlorodinitrophenol,  was  obtained. 

Action  of  bromine  on  parachlorodiorfhunitrophenol. — Various  ex- 
periments were  carried  out  under  different  conditions  to  ascertain 
whether  any  isomeric  change  could  be  effected  by  the  action  of 
bromine  on  parachlorodinitrophenol,  but  in  eveiy  case  with  negative 
results,    the    normal    product,    paiachloi-orthobromorthonitrophenol, 
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being  formed  in  eveiv  case,  anJ  no  isomer.  The  result  appeared  to 
be  in  opposition  to  results  published  b\-  Ling  (.7.  Cliem.  Soc,  1887, 
7S9),  who  stated  that  the  action  of  bromine  at  lOO'^  on  parachlor- 
orthonitrophenol  is  to  form  parabromorthochlororthonitrophenol. 
Ling,  however,  on  repeating  his  experiments  (J.  Chevi.  Soc,  1889, 
588),  found  that  his  former  statement  was  incorrect,  and  that  no 
isomeric  change  had  taken  place.  The  author  considers  that  the 
probable  explanation  of  the  isomeric  change  observed  in  the  case  of 
bromodinitrophenol  is  that  the  bromine  first  comlines  with  the  nitro- 
compound, and  that,  at  the  moment  of  breaking  up,  the  bromine  and 
XO2  change  places  ;  in  the  case  of  the  chlorine  compound,  a  similar 
change  does  not  take  place,  probably  because  tlie  chlorine  is  more 
lirnily  held  than  bromine. 

Action  of  sulphuric  acid  on  ortlioparadiclilorophenolorthosulpJionic 
nci'l. — In  the  paper  to  which  reference  has  already  been  made,  Arm- 
strong indicates  that  possibly,  by  the  combined  action  of  heat  and 
.sulphuric  acid,  orthoparadichlorophenolsnlphonic  acid  could  be  con- 
verted into  the  isomeric  diorthochloroparaphenolsulphonic  acid.  As 
this  would  be  a  very  remarkable  change,  the  experiments  were  re- 
peated under  a  great  variety  of  conditions  of  temperature,  &c.,  but 
in  no  case  was  such  a  change  found  to  take  place.  Armstrong  was  no 
doubt  misled  by  the  presence  of  some  diorthochlorophenol  in  his 
orthoparadichlorophenol,  prepared  by  the  action  of  chlorine  on  phenol, 
which  gives  rise  to  both  diclilorophenols.  It  appeared  possible  that, 
although  no  isomeric  change  took  place  in  the  case  of  dichlorophenol, 
yet  it  might  occur  in  the  case  of  the  corresponding  dibromophenol. 
1  he  results  tended  to  shoAv  that  this  was  not  the  ease  ;  but  as  several 
secondary  reactions  set  in,  snch  as  the  formation  of  tribromophenol, 
Ac.  this  reaction  was  not  further  investigated. 

The  cJdorinaiion  and  hrvminaiion  of  phenol. — Phenol,  when  chlor- 
inated in  the  ordinary  manner,  yields  a  mixture  of  para-  and  ortho- 
chloi'ophenol  (Peterson  and  Eiihr-Predani).  As  shown  by  Dubois  in 
1867,  phenol  may  also  be  chlorinated  by  means  of  SO3CI2,  but  it  was 
not  known  whether  the  product  in  this  case  was  a  mixture  of  the  two 
isomers ;  the  author  has  therefore  examined  it,  and  finds  it  to  be  a 
mixture  similar  to  that  obtained  by  means  of  chlorine  alone. 

Further,  he  has  investigated  the  action  of  bromine  on  phenol  under 
the  conditions  described  by  Hiibner  and  Brenken  (Ber.,  6,  170),  and 
finds  that  the  product  is  practically  pure  parabroraopheuol.  If  it  be 
assumed  that  the  initial  action  of  chlorine  and  bromine  on  phenol  is 
to  form  an  additive  compound,  which  then  becomes  resolved  into 
hydrogen  chloride  or  bromide  and  the  mono-substituted  phenol,  it 
would  appear  that,  at  the  moment  of  change,  the  resulting  ortho- 
compound,  in  the  case  cf  bromine,  at  once  undergoes  conversion  into  the 
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para-derivative ;  but  in  the  case  of  chlorine  this  change  only  partially 
takes  place,  owing  to  the  chlorine  being  more  firmly  held. 

The  sulpliovation  of  the  nitrophenols.  —  Ortlionitrophenol  and 
paranitrophenol,  accorling  to  experiments  published  by  Armstrono- 
(/.  Chein.  Soc,  1871,  175),  are  both  readily  acted  on  by  SO3HCI  : 
the  former  yields  the  well-known  sulpho-acid  ;  the  product  from 
the  latter,  however,  is  decomposed  by  water  and  is  not  identical 
with  the  sulpho-acid  subsequently  obtained  by  Post.  It  was  to  be 
supposed  that  the  product  obtained  by  Armstrong  was  the  sulphate, 
and  this  the  author  finds  to  be  the  case.  It  is  scarcely  probable 
that  the  initial  action  is  different  in  the  two  cases  ;  it  is  more  likelr 
tliat  the  sulphate  formed  from  the  ortlionitrophenol  at  once  under- 
goes isomeric  change,  and  that,  owing  to  its  greater  stability,  such  a 
change  does  not  occur  in  the  case  of  paranitrophenol.  The  author 
did  not  succeed  in  obtaining  any  sulpho-acid  by  heating  at  100° 
the  sulphate  from  the  paranitrophenol.  On  adding  SO3HCI  (2  mols.) 
to  paranitrophenol  (1  mol.)  and  heating  at  100°,  howeyer,  a  not  in- 
considerable amount  of  sulpho-acid  was  formed,  although  much  of 
the  material  was  carbonised. 

There  can  be  little  doubt,  therefore,  that  the  paranitrophenol- 
sulphonic  acid  is  formed  by  the  sulphonation  of  the  previously  formed 
sulphate. 

Metanitrophenol  closely  resembles  the  para-compound  in  beino" 
readily  converted  into  the  sulphate,  but  not  into  the  sulpho-acid  even 
by  the  action  of  heat.  The  author  is  engaged  in  further  investigating 
the  action  of  sulphonating  agents  on  metanitrophenol. 

Discussion. 

Mr.  A.  R.  Ling  said  that  unfortunately  he  had  made  a  mis- 
statement in  his  work  on  isomeric  change  (Trans.,  1887,  789),  and 
he  wished  to  thank  Mr.  Gordon  for  pointing  it  out ;  he  had,  however, 
corrected  it  in  a  subsequent  communication  (Trans.,  1889,  588).  In 
the  latter  paper,  he  had  recorded  a  case  of  isomeric  change  (when 
orthochloroparabromophenol  is  nitrated),  similar  to  that  observed  by 
Hiibner  and  Brenkeu,  cited  by  the  author.  Referring  to  the  action  of 
SOoCL  on  phenol  and  its  derivatives,  Mr.  Ling  said  that  he  agreed 
with  the  author  that  this  agent  yielded  the  same  mixture  of  mono- 
chloro-derivatives  as  chlorine  alone  ;  he  lemembered,  moreover, 
having  once  made  an  experiment  to  prepare  dichlorophenol  from 
SO2CI2  and  phenol,  and  finding  that  the  reaction  apparently  stoppc  d 
at  the  formation  of  the  mono-deriyative ;  this  was  the  more  remark- 
able as  parabromophenol  may  readily  be  chlorinated  by  SO0CI2  (cf. 
Trans.,  1889,  587).  His  experience  of  the  difficulty  of  obtain  mo- 
chloru-derivatives   of  the   nitrophenols  by  acting  on  the  latter  with 
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chlorine  was  the  same  as  Mr.  Gordon's,  and  on  this  account  he  preferred 
to  prepare  the  chlornnitrophenols  by  nitrating  the  chloro-derivatives. 
On  othor  points,  including  the  tendency  of  the  bromonitro-derivatives 
to  undergo  isomeric  change,  and  the  appai'ent  absence  of  this  property 
in  the  case  of  the  chloronitro-derivatives,  their  results  were  in  com- 
plete accord. 

6.  "  Compounds  of  dextrose  with  the  oxides  of  nickel,  chromium 
and  ii'on."     B3'  Alfred  C.  Chapman. 

The  author  describes  compounds  of  dextrose  with  the  oxides  of 
nii-kel,  chi'omium  and  iron  respectively.  The  nickel  compound  was 
])repared  by  adding  a  solution  of  nickel  hydrate  in  strong  aqueous 
ammonia  to  a  concentrated  solution  of  dextrose  in  90  per  cent,  alcohol. 
It  is  a  green,  amorphous  substance,  insoluble  in  water  and  alcohol,  of 
the  formula  C«H,,06-2NiO-3H,0. 

To  pi'epare  the  chromium  compound,  an  excess  of  dextrose  is 
dissolved  in  an  aqueous  solution  of  chromic  chloride,  and  this  solution 
is  poured  into  an  excess  of  cold  strong  ammonia.  The  precipitated 
hvdrate  partly  redissolves  on  standing,  and  the  purple  solution  so 
obtained  gives,  on  pouring  it  into  90  per  cent,  alcohol,  a  lilac- 
coloured  precipitate  of  the  chrcmiium  dextrosate.  The  dry  compound 
is  a  slate-coloured,  amorphous  substance,  insoluble  in  water  and 
alcohol.  Its  composition  appears  to  be  represented  by  the  formula 
('6Hi206"Cr203"4H20.  The  compound  of  dextrose  with  ferric  oxide 
is  prepared  bv  adding  a  slight  excess  of  ammonia  to  a  solution  of 
ferric  chloride  in  which  an  excess  of  dextrose  has  been  dissolved. 
The  red  precipitate  which  at  first  forms  soon  redissolves  on  standing, 
giving  a  deep  red  solution.  If  this  liquid  be  poured  into  00  per  cent, 
alcohol,  a  red,  floccuh-nt  precipitate  of  the  dextrosate  of  iron  at  once 
forms.  The  moist  compound  dissolves  easily  in  water,  giving  a  red 
solution  which  is  decomposed  on  boiling,  but  is  not  decomposed  by 
ammonia,  potassic  ferrocyanide  or  potassic  thiocyanate.  The  dry 
compound  is  an  orange-red,  amorphous  substance,  insoluble  in  water 
and  alcohol.     It  has  the  formula  2C6HioOo-3Fe203-3H,0. 

Discussion. 

Eemarks  were  made  br  several  speakers  with  reference  to  the 
possible  influence  on  the  composition  of  such  substances  as  described 
by  the  author  of  variations  in  the  proportions  of  the  interacting 
compounds,  their  stability  in  aqueous  solution  and  their  behaviour 
towards  polarised  light.  Dr.  Teep,  referring  to  the  circumstance 
that  the  ordinary  iron  reactions  were  not  manifest  in  the  case  of  the 
compound  of  iron  oxide  with  glucose  until  after  the  addition  of  chlor- 
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lijdric  acid,  pointed  out  tliat  tlie  thiocyanate  coloration  ordinarily- 
regarded  as  characteristic  of  ferric  salts  was  also  only  developed  in 
presence  of  certain  acids,  especially  chlorlij'dric  acid.  The  President, 
referring  to  the  tendency  of  chromium  to  form  basic  salts,  pointed 
out  that  the  formula  of  tlie  chromium  compound  would  be  analogous 
to  those  of  the  zinc  and  nickel  compounds  if  it  were  written 
C6Hi206'2(CrO'HO}'3H30 ;  the  iron  compound,  hon'ever,  did  not 
appear  to  have  an  analogous  composition. 

The  author,  in  reply,  after  describing  the  behaviour  of  the  com- 
pounds when  boiled  with  water,  said  that  he  had  not  yet  completed 
their  examination. 

7.  "  A  rapid  method  of  estimating  nitrates  in  potable  waters."  By 
G.  Harrow,  Ph.D. 

The  method  depends  on  the  reduction  of  nitric  to  nitrous  acid  by 
means  of  zinc-dust  and  chlorhydric  acid,  in  a  very  dilute  solution,  in 
]iresence  of  a-naphtliylamine  and  sulphuric  acid,  the  estimation  being 
made  by  comparing  the  depth  of  the  pink  azo- coloration  developed  in 
the  solution  with  that  arising  on  similar  treatment  of  standard 
nitrate  solutions.  A  beaker  containing  50  c.c.  of  the  water  is 
placed  on  a  sheet  of  white  paper  side  by  side  with  other  beakers 
holding  50  c.c.  of  standard  solutions  containing  I'O,  O'l  and  001 
of  nitrogen  as  nitrate  per  100.000,  and  to  each  is  added  10  c.c.  of  a 
test  solution,  prepnrod  by  dissolving  1  gram  of  a-naphthylamine, 
1  gram  of  sulphanilic  acid  and  S5  c.c.  of  chlorhydric  acid  in  about 
200  c.c.  water,  boiling  with  a  small  quantity  of  animal  charcoal, 
filtering  and  making  up  to  500  c.c.  A  very  small  quantity  of  zinc- 
dust — 7  to  8  milligrams — is  added  to  each  beaker.  If  nitrate  be 
present  in  the  water,  a  more  or  less  intense  pink  colour  is  developed, 
which  may  be  compared,  at  the  end  of  15  minutes,  with  that  arising 
in  the  standard  solutions.  By  diluting  the  water  until  the  tint 
produced  is  judged  to  be  of  the  same  intensity  as  that  of  one  of  the 
standards — preferably  the  most  dilute — a  first  approximation  is 
arrived  at ;  and  the  water,  having  been  diluted  to  the  extent  indi- 
cated by  the  results,  a  fresh  experiment  is  made  with  this  diluted 
water.  When  nitrites  are  present,  the  amount  is  estimated  in  a 
similar  manner  prior  to  the  addition  of  zinc-dust,  and  due  allowance  is 
subsequently  made.  The  author  quotes  a  considerable  number  of 
comparisons  with  the  Crum  method,  which  show  that  very  satisfac- 
tory results  are  obtainable. 

Discussion. 

]\[r.  Waringtox  said  that  he  looked  doubtfully  on  the  method  pro- 
posed, as  nitrous  acid  was  not  the  only  product  of  the  action  of  ziac. 
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The  result  would  be  accurate  only  if  the  conditions  were  precisely 
the  same  in  the  solutions  compared.  Theauthor  was  right  in  making 
a  final  experiment  in  which  the  solutions  to  be  compared  were  of  the 
same  stJ-ength.  Quantitative  analysis  by  means  of  colour-depths  is 
perfectly  safe  only  when,  as  in  the  old  Nesslerising  method,  the  final 
comparison  is  between  solutions  of  equal  strength.  In  not  a  few 
cases  the  depth  of  tint  produced  is  not  uniformly  proportional  to  the 
quantity  of  substances  present,  very  dilute  solutions  generally  giving 
a  weaker  tint  in  proport-'on  to  their  strength  than  strong  solutions  ; 
this  is,  for  instance,  the  case  in  the  well-known  interaction  of  meta- 
phenylenediamine  and  nitrous  acid.  The  speaker  also  questioned 
whether  the  method  Avas  more  rapid  than  the  indigo  method. 

Professor  P.  F.  Franklaxd  suggested  that  probably  in  presence  of 
the  naphthylamine,  which  would  tend  to  destroy  the  nitrous  acid 
as  it  was  formed,  the  reduction  of  the  nitrate  would  be  confined  to  the 
production  of  nitrous  acid. 

8.  "  The  '  gravivolumeter,'  an  instrument  by  means  of  which  the 
observed  volume  of  a  single  gas  gives  directly  the  weight  of  the  gas  : 
a  preliminary  note."     By  Francis  R.  Japp,  F.R.S. 

An  appai-atus  for  effecting  this  object  has  been  described  by  Lunge 
(Ber.,  23,  4-48;  see  also  Ber.,  24,  735);  but  his  method  labours 
under  the  disadvantage  of  requiring  for  each  gas  a  separate  appai-atus 
with  a  special  graduation.  Thus  Lunge's  appai'atus  for  measuring 
nitrogen  is  a  "  gas-volumeter,"  with  divisions  of  0  79S  c.c.  (further 
subdivided  into  tenths),  each  of  which  divisions  will  contain  a  milli- 
iTi'am  of  nitrogen  under  standard  conditions.  Tiie  reduction  to 
standard  state  is  effected  mechanically  by  means  of  the  "  regulator  " 
attached  to  his  gas-volumeter. 

The  author  desires  to  point  out  how  a  gas-apparatus  may  be  con- 
structed, by  means  of  which,  with  an  ordinary  graduation  in  cubic 
centimetres,  auy  required  single  gas  may,  without  observation  of 
temperature  or  pressure,  and  without  calculation,  be  measured  under 
such  conditions  that  each  cubic  centimetre  represents  a  milligi-am  of 
the  gas.  The  form  of  the  apparatus  is,  with  slight  modifications,  that 
of  Lunge's  gas- volumeter  (Ber..  23,  440)  ;  the  method  of  employing 
the  regulator  is,  however,  different. 

The  apparatus  consists  of  two  gas  burettes  of,  say,  50  c.c.  capacity 
each.  One  of  these  is  the  gas  measuring  tube;  the  other  performs 
the  function  of  the  "  regulator  "  in  Lunge's  gas-volumeter,  and  may 
be  termed  the  '"regulator  tube."  Both  are  connected,  as  in  Lunge's 
o^as  volumeter,  by  means  of  stout  flexible  tubing  and  a  '^"-piece,  with 
the  saine  movable  reservoir  of   mercury.     Both  are  moistened  intern-^- 
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ally  "svith  a  drop  of  water,  in  order  that  tlie  gases  thej  contain  may 
be  saturated  Avith  aqueous  vapour. 

The  25  c.c.  division  of  the  regulator  tube  is  taken  as  the  starting 
point  in  calculating  what  the  author  terms  the  "gravivolumetric 
values  "  of  the  different  gases  to  be  measured.  Thus  in  the  case  of 
nitrogen  he  calculates  to  what  volume  25  c.c.  of  "standard-dry'' 
nitrogen  must  be  brought  in  order  that  1  c.c.  would  correspond  with 
1  milligram  of  the  gas  :  that  is  to  say,  25  c.c.  of  standard-dry  nitrogen 
0"001256  X  25  =  0'0314gram;  and,  therefore,  these  31*4  milligrams 
of  nitrogen  must  be  brought  to  the  volume  of  31"4  c.c.  The  division 
31"4  on  the  regulator  tube  is  marked  N2.  Corresponding  points  are  in 
like  manner  determined  for  the  various  other  gases  which  it  is  desired 
to  measure,  and  these  points  are  similarly  marked  O2,  CO2,  &c.,  as 
the  case  may  be,  on  the  regulator  tube.  Finally,  the  thermometer 
and  barometer  are  read  (a  process  which  is  only  necessary  once  for 
all  in  setting  the  regulator)  ;  the  volume  which  25  c.c.  of  standard- 
dry  air  would  occupy  if  measured  moist  at  the  observed  temperature 
and  pressure  is  calculated  ;  and  this  calculated  volume  of  air  is 
admitted  into  the  regulator  tube  and  the  tap  closed.  The  instrument 
is  now  ready  for  use. 

Suppose  it  is  desired  to  ascertain  the  weight  of  a  quantity  of 
nitrogen  contained  in  the  measuring  tube.  The  mercury  reservoir  is 
lowei-ed  until  the  mercury  in  the  regulator  tube  stands  at  the  nitrogen 
mark,  31'4,  at  the  same  time  adjusting  the  regulator  tube  itself,  by 
raising  or  lowering  it  bodily,  so  that  the  mercury  level  in  the 
measuring  tube  and  the  regulator  tube  may  be  the  same.  Under  these 
circumstances  each  ctihic  centimetre  of  gas  in  the  measuring  tube  repre- 
sents a  milligram  of  nitrogen.  For  since  in  the  regulator  tube  25  c.c. 
of  standard-dry  air  have  been  made  to  occupy  the  volume  of  31"4  c.c, 
and  as  the  gases  in  the  two  tubes  are  under  the  same  conditions  as 
regards  temperature,  pressure  and  saturation  with  aqueous  vapour, 
therefore,  in  the  measuring  tube,  every  25  c.c.  of  standard-dry  nitro- 
gen has  also  been  made  to  occupy  the  volume  of  31"4  c.c.  But  25  c.c. 
of  standard-dry  nitrogen  weigh,  as  we  have  seen,  31"4  milligrams;  so 
that  the  problem  is  solved,  and  the  cubic  centimetres  and  tenths  of 
cubic  centimetres  give  directly  the  weight  of  the  gas  in  milligrams  and 
tenths  of  milligrams. 

The  various  other  single  (i.e.,  unmixed)  gases  may  be  weighed  in 
like  manner  by  bringing  the  mercury  in  the  regulator  tube  to  the 
"  gravivolumetric  mark  "  of  the  gas  in  question,  and  adjusting  the 
levels  as  before.  An  exception  would  be  made  in  the  case  of  hydro- 
gen, which  would  be  brought  to  such  a  volume  that  the  cubic  centi- 
metre would  contain  a  tenth  of  a  milligram. 

Lastly,  if  the  mercury   in  the   regulator  tube   be  brought  to  the 
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mark  25,  a  gas  oi'  mixture  of  gases  in  the  measuring  tube  Avill  have 
the  volume  which  it  woukl  occupy  in  the  standard-dry  state.  In  this 
form  the  instrument  is  merely  a  gas-volumeter,  as  described  by 
Lunge,  and  may  be  employed  for  ordinary  gas  analyses. 

The  "  gravivolunieter  "  is  thus  designed  to  fulfil  a  variety  of  pur- 
poses for  which  Lunge  employs  a  number  of  different  gas-volumeters. 
Wlietlier  it  will  fulfil  these  purposes  equally  well  remains  to  be  seen. 
The  theoretical  principle  is  unimpeachable ;  but  there  are  doubtless 
practical  difHculties  to  be  overcome  before  the  "  gi\avi volumeter  "  can 
rank  as  a  working  laboratory  appliance.  Very  likely  the  foregoing 
(merely  provisional)  dimensions  of  the  regulator  would  have  to  be 
increased  in  order  to  give  sufficient  accuracy  of  adjustment.  The 
author  proposes  to  have  the  instrument  constructed  in  various  forms, 
so  as  to  ascertain  the  most  suitable.  He  anticipates  that  it  will,  at 
all  events,  give  results  sufficiently  accurate  for  technical  purposes. 
Meanwhile  he  desires,  by  this  preliminary  note,  to  place  on  record 
this  principle  of  gas  analysis,  which  he  believes  to  be  new — the 
principle  of  measui'ing  the  various  single  gases  at  such  a  volume  that 
each  cubic  centimetre  contains  a  milligram  of  the  gas. 

Mr.  DE  MosENTHAL  exhibited  one  of  Lipmann's  "  coloured  "  photo- 
graphic negatives. 

9.  "  The  action  of  acetic  acid  on  phenylthiocarbimide."  By 
J.  C.  Cain  and  J.  B.  Cohen,  Ph.D.,  Owens  College,  Manchester. 

The  authors  have  repeated  the  expei'iments  of  Hofmann,  and  show 
that  the  product  of  the  action  of  pure  glacial  acetic  acid  on  phenyl- 
tliiocarbimide  is  not  diacetanilide  as  stated  by  Hofmann ;  but  that 
two  compounds  are  formed,  viz. :  diphenylurea  and  acetanilide.  The 
proportion  of  these  products  depends  upon  the  temperatui'e  at  which 
the  mixture  is  heated.  At  a  lower  temperature,  diphenylurea  is 
mainly  formed,  and  at  a  higher  temperature,  acetanilide. 

The  action,  which  appeal's  to  take  place  in  two  stages,  may  be  ex- 
pressed by  the  following  equations  : — 

1.  2C6H5NCS  +  OCHiO,  =  (C6H5XH),CO  +  3(C,H30),0  + 

2H2S  +  COo. 

2.  (C6H5XH),CO  +  2C,HiO,  =  2C6H5XH,  +  (C,H30),0  +  CO.,. 
These  interactions  are  independent  of  the  presence  of  water. 

10.  "  The  action  of  aluminium  chloride  on  benzeuoid  acid  chlorides." 
By  R.  E.  Hughes,  Jesus  College,  Oxford. 

At  Mr.  Marsh's  suggestion,  the  author  has  examined  the  action  of 
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aluminium  chloride  on  cinuamic  and  hydrocinnamic  chlorides  in  the 
expectation  that  pentamethjlene  derivatives  might  result  from  the 
occurrence  of  an  internal  condensation  analoj^ous  to  the  external 
condensation  which  attends  the  formation  of  acetophenone  from 
acetyl  chloride  and  benzene,  thus — 

CH3-C0C1  +  CeHe  =  CHa-CO-CeHj  +  HCl. 
CeH-CH-CH-COCl  =  C6H4<^2>C^  +  HCl. 

The  experiments  have,  however,  alforded  negative  results.  The 
chloride  was  either  dissolved  in  or  mixed  with  (in  the  case  of  hydro- 
cinnamic chloride)  light  petroleum,  and  aluminium  chloride  was  then 
added  ;  action  set  in  at  80 — 90°  in  the  case  of  cinnamic,  and  at  about 
50°  and  more  briskly  in  the  case  of  hydrocinnamic,  chloride.  The 
chief  product  in  either  case  was  an  ill-characterised  substance,  the 
nature  of  which  remains  to  be  determined.  Both  chlorides  afforded 
a  small  amount  of  the  aluminium  salt  of  the  corresponding  acid  in 
the  form  of  a  microcrystalline  powder,  insoluble  in  alcohol,  benzene, 
ether  and  petroleum,  slightly  soluble  in  a  warm  solution  of  sodium 
cai'bonate. 

The  author  incidentally  describes  the  following  hydrocinnamic 
derivatives. 

Hijdrocinnamic  chloride,  CeHs-CHj-CHa-COCl,  boils  at  117—119°, 
under  13  mm.  pressure;  the  author  specially  points  out  that  the 
properties  of  this  chloride  are  strikingly  similar  to  those  of  benzoic 
chloride  and  characteristically  different  from  those  of  cinnamic 
chloride,  which,  unlike  most  acid  chlorides,  is  a  remarkably  inert 
substance,  being  only  very  slowly  decomposed  by  water  or  caustic 
alkalis. 

Hydrochinamide  crystallises  from  hot  alcohol,  in  which  it  is  readily 
soluble,  in  stellate  groups  of  needles  melting  at  82°  ;  it  is  readily 
soluble  in  hot  water. 

Hydrocinnamanilide  crystallises  from  hot  alcohol  in  faintly  yellow 
plates  melting  at  92^. 

It  is  noted  that  benzoic  and  cinnamic  acids  may  be  readily  separ- 
ated by  treating  the  the  mixture  with  phosphorus  pentachloride 
and  distilling  the  product  under  reduced  pressure  ;  the  portion 
passing  over  below  95°  under  10  mm.  pressure  contains  the  benzoic 
chloride. 
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ADDITIONS  TO  THE  LIBRARY. 

Donations. 

Kurzes    Lelirbncli    der    organischcn    Chemip,    von    A.    Beruthsen. 

2to  Aufl.     Braunschweig  1890.  From  the  Author. 

Sugar   Analysis,   by  F.  G.  Wicchmann.     New   York   and   London 

1890.  From  the  Publishers. 

Geological  and  Natural  History  Survey  of  Canada: — 

List    of    Canadian    Hepaticre,   by    W.    H.    Pearson,      Montreal 

1890. 
Catalogue    of    Canadian    Plants.      Part   V.      Acrogens,    by    J. 
Macoun.     Montreal  1890. 

From  the  Director  of  the  Survey. 
Transactions  of  the  Sanitary  Institute.     Vol.  X,  1888-9.     London 

1890.  From  the  Institute. 
United  States  Geological  Survey : — 

Monographs,  Vol.  I.     Lake  Bonneville,  by  G.  K.  Gilbert.     4to. 

Washington  1890. 
Mineral  Resources  of  the  United  States  :  Calendar,  Year  1888, 

by  D.  T.  Day.     Washington  1890. 
Ninth  Annnal  Report,  1887-88,  by  J.  W.  Powell.     Washington 
1889. 

From  the  Director  of  the  Survey. 

Prometheus  ;  illustrii'te  Wcchenschrift  liber  die  Fortschritte  der 

angewandten  Naturwissenschaften  heransgegeben   von  0.   N.  Witt. 

I  Jahrgang  1890.  From  Dr.  Witt. 

Treatise   on  Chemistry,    by    H.  E.   Roscoe   and   C.    SchorlemniGr, 

Vol.    III.      Organic    Chemistry.     Part  III.     New  Edition.     London 

1891.  From  the  Authors. 
Norwegian    North-Atlantic    Expedition.       Vol.     XX.       Zoology  : 

Pycnogonidea,  by  G.  O.  Sars.      Chiistiania  1891. 

From  the  Editorial  Committee. 
Smithsonian  Institution : — 

Annual  Report  to  July,  1888.     Washington  1890. 
Report   of  the    United    States  National  Museum  for  the  Year 
ending  June  30th,  1888. 

From  the  Board  of  Regents. 
Biographisch-litterarisches   Handworterbuch   der  wissenschaftlich- 
bedeutenden  Chemiker,  von  C.  Schaedler.     Berlin  1891. 

Reports  from  the  Laboratory  of  the  Royal  College  of  Physicians, 
Edinburgh,  edited  by  J.  B.  Tuke  and  D.  N.  Baton.  Vol.  III.  Edin- 
burg-h  and  London  1891.  From  the  C'>llege. 


73 

Local  Government  Board:  Report  of  tlie  Medical  Officer  for  1889. 
London  1890.  From  the  Medical  Officer. 

Occasional  Lectures  and  other  Discourses  on  Agricultural 
Chemistry,  by  J.  H.  Gilbert.     London  1890.  From  the  Author. 

Proceedings  of  the  Royal  Physical  Society  of  Edinburgh.  Session 
1889-90.     Edinburgh  1891.  From  the  Society. 

II.  By  Purchase. 

Agronomic,  Chimie  Agricole  et  Physiologic,  par  M.  Boussingault. 
Tome  YIII.     Paris  1891. 

Les  Bacteries  et  leur  role  dans  I'etiolage,  I'anatomie  et  I'histoloo'ie 
Ijathologiqnes  des  malades  infectieusea,  par  A.  Y.  Cornil  et  V.  Babes. 
Troisieme  edition.     Deux  volumes.     Paris  1890. 

Lehrbuch  der  Mikrophotographie,  von  R.  Neuhaus.  Braunschweio- 
1890. 

Arbeitsmethoden  fiir  organisch-chemische  Laboratorien  von 
Lassar-Cohn.     Hamburg  und  Leipzig  1890. 

Lemons  sur  I'Electricite,  par  E.  Gerard.  Tome  I.  Theorie  de 
TElectricite  et  du  Magnetisme — Electrometrie — Theorie  et  construc- 
tion des  Generateurs  et  des  Transformateurs  electriques.  Paris  et 
Liege  1890. 

Kolorimetrie  und  quantitative  Spectral -analyse  in  ihrer  Anwen- 
dung  in  der  Chemie,  von  G.  Kriiss  und  H.  Kriiss.  Hamburg  und 
Leipzig  1890. 

Kr^stallographisch-chemische  Tabellen,  von  A.  Fock.  Leipzig  1890. 

Lebrbuch  der  physiologischen  Chemie,  von  O.  Hammarsten.  Aus 
der  zweiten  schwedische  Auflage  iibersetzt  vom  Verfasser.  Wies- 
baden 1890. 

Lehrbuch  der  allgeraeinen  Chemie,  von  W.  Ostwald.  2te  Aufl. 
Band  I.    Stochiometrie.     Leipzig  1890. 

Kurze  Anleitung  zur  technisch-chemischen  Analyse,  von  L.  Medicus. 
Tilbingen  1890. 

Analytische  Methoden  zur  N'ahrungsmittel-Untersuchungen,  von 
C.  Virchow.     Berlin  1890. 

Grundriss  der  allgemeinen  Chemie,  von  W.  Ostwald.  Zweite 
Auflage.     Leipzig  1890. 

Anleitung  zur  Darstellung  organischer  Praparate,  vou  S.  Levy. 
Zweite  Auflage.     Stuttgart  1890. 

Das  Totalreflectometer  und  das  Refractonieter  fur  Chemiker,  von 
C.  Pulfrich.     Leipzig  1890. 

Grundriss  einer  Histochemie  der  pflanzlichen  Genussmittel,  von 
H.  Molisch.     Jena  1890. 

Dictionary  of  Applied  Chemistry,  by  T.  E.  Thorpe.  Vol.  II. 
London  1691. 


Text-Book  of  Physiological  and  Pathological  Chemistiy,  hy  G. 
Bunge.  Translated  from  the  2nd  German  edition,  by  L.  C.  Wool- 
dridge.     London  1890. 

Outlines  of  General  Chemistry,  by  W.  Ostwald.  Translated  by 
J.  Walker.     London  1890. 

Text- Book  of  Chemical  Physiology  and  Pathology,  by  W.  D. 
Halliburton.     London  1891. 

Traite  d'analyse  chimique  de  R.  D.  Silva ;  pablie  par  M.  R.  Engel, 
Paris  1891. 

Die  Krystallanalyse,  oder  die  chemischc  Analyse  durch  Beo- 
bachtung  der  Krystailbildung  mit  Hiilfe  des  Mikroskops,  von  0. 
Lehmann.     Leipzig  1891. 

Conferences  faites  an  laboratoire  de  M .  Friedel.  Second  fascicule 
1888-89 :  Conferences  de  MM.  C.  Chabrie,  G.  Patein,  V.  Auger, 
A.  Behal  et  A.  Combes.     Paris  1891. 

Untersuchungen  aus  der  Praxis  der  Giirungsindustrie,  von  E.  C. 
Hansen.     Zvveite  Auflage.     Heft  I.     Miinchen  u.  Leipzig  1890. 

Histoire  de  la  Chemie,  par  R.  Jagnaux.  Deux  tomes.  Paris 
1891. 

Chemistry  in  Space,  from  J.  H.  Van't  Iloff's  "•  Dix  Amiees  dans 
I'Histoire  d'une  Theorie."  Translatetl  and  edited  by  J.  E.  Marsh. 
London  1891. 


At  the  next  meeting,  on  May  7th,  there  will  be  a  Ballot  for  the 
election  of  Fellows. 

The  following  papers  will  be  read  : — 

"The  action  of  alkalis  on  the  nitro-compoxinds  of  the  paraffin 
series."     By  Professor  Dunstan  and  Mr.  T.  S.  Dymond. 

"  The  addition  of  the  elements  of  alcohol  to  the  ethereal  salts  of 
unsaturated  acids."     By  Professor  Purdie  and  W.  Marshall. 

"  Note  on  the  azo-derivatives  of  /3-naphthylamine."  By  Professor 
Meldola,  F.R.S.,  and  Prank  Hughes. 
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Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Edward  Brown,  32,  Courlandsky  Street,  St.  Petersberg ;  Ernest  A. 
Congdon,  Lehigh  University,  St.  Bethlehem,  U.S.  ;  W.  Porter  Draper 
1,  Ceal  Villas,  Ceal  Road,  Enfield;  Thomas  Mitchell,  c/'o  E.  Mitchell, 
Crossmount,  Bridgend,  N.B.;  H.  J.  Marstou  Moiislej,  Kingsbury, 
Portland  Road,  Edgbastou  ;  Edward  Rhodes,  Holybank,  Frodsham, 
Cheshire ;  John  Taylor,  1.5,  Lucius  Street,  Torquay. 

The  following  were  elected  Fellows  of  the  Society: — Messrs.  Ed- 
ward Arthur  Bai'ues,  William  Bate,  Claude  Hooper  Bater,  Albert 
Edward  Bell,  Rhys  Pendrilt  Charles,  Walter  Johnson  Cooper, 
Frederick  Arthur  Evans,  Gilbert  John  Fowler,  Joseph  Fitze,  John 
Alfred  Foster,  Berington  H.  Gibbins,  William  L.  Hiepe,  Ph.D.,  Wil- 
liam Beaumont  Hart,  Walter  Herbert  Joseland,  F.  Stanley  Kipping, 
D.Sc,  Alexander  Lauder,  Rev.  Edgar  I^orman  Langham,  James 
Leicester,  George  R.  Morrison,  William  Macdonald,  Charles  Ains- 
worth  Mitchell,  Frederick  Johnson  Merrils,  Lewis  Ou^gh,  Percy  Morris 
Randall,  James  Ashburner  Storey,  Albert  Searl,  James  Fowler 
Tocher,  Cecil  George  Freer  Thonger,  M.R.A.C,  John  Wild. 

The  Chairman  announced  that  since  the  last  meeting  of  the  Society 
took  place  a  congratulatory  addi^ess,  of  which  the  following  is  the  text, 
had  been  forwarded  to  Professor  Stas  : — 

We,  the  President,  Officers   and  Council,  on  behalf  of  the  Chemical 


7h 

Society,  most  heartily  congratulate  you,  Professor  Jean  Servais  Stas, 
ou  the  completion  of  your  fiftieth  jear  of  membership  of  the  Royal 
Belgian  Academy  of  Sciences,  Literature  and  Arts. 

Among  the  names  of  the  distingfuished  investigators  who  have 
raised  chemistry  to  the  dignity  of  an  Exact  Science,  none  either 
merits  or  receives  a  more  honoui-ed  position  thaii  that  of  Stas.  Your 
researches  are  universally  recognised  among  men  of  science  as  of 
fundamental  importance.  By  your  incomparable  determinations  of 
the  atomic  weights  of  a  large  number  of  the  more  important  elements 
you  have  not  only  placed  in  our  hands  numerical  data  of  the  utmost 
value,  but  jowv  i-esearches  are  models  which  must  ever  serve  to  show 
how  such  determinations  should  be  effected  and  the  innumerable  pre- 
cautions which  must  be  taken.  Concerning  these  precautions  com- 
paratively few.  even  among  chemists,  fully  realise  the  extent  to 
which  they  have  been  sliown  by  you  to  be  necessary  :  those  who  have 
been  engaged  in  similar  investigations  can  only  entertain  an  admira- 
tion almost  reverential  in  character  for  the  man  who  could  plan  and 
successfully  cai-ry  out  a  prolonged  series  of  such  refined,  tedious  and 
delicate  operations.  A  most  important  result  of  your  inquiries  has 
been  the  refutation,  in  its  original  form  at  least,  of  the  famous 
hypothesis  of  Prout  :  your  marvellously  accui"ate  determinations 
showing  that  it  is  no  longer  possible  to  believe  that  the  atomic 
Aveights  of  the  elements  are  expressible  as  a  series  of  multiple  whole 
numbei-s.  With  strict  logical  propriety  you  have  refrained  from  pro- 
nouncing any  opinion  in  explanation  of  the  discrepancy ;  the  data 
which  you  have  established,  however,  will  surely  serve  in  the  future 
as  the  groundwork  of  further  discussion  of  the  problem  of  the  mass 
relationship  of  the  elements.  The  methods  which  you  have  devised 
for  the  preparation  of  pure  substances  have,  in  many  cases,  in  them- 
selves been  important  contributions  to  chemical  science ;  and  the 
service  which  you  have  rendered  by  teaching  the  chemist  how  to  pre- 
pare pure  reagents  is  of  the  utmost  value.  Hence  your  liecherches 
sur  les  Eapports  recijiioques  cles  Poids  atomiques  must  be  handed  down 
to  future  generations  as  one  of  the  most  valuable  classics  of  the 
Exact  Sciences.  Apart  from  the  intrinsic  value  of  your  woi-k,  you 
have  through  it  exercised  a  beneficent  influence  on  your  colleagues 
throughout  the  world,  the  importance  of  which  cannot  be  over- 
estimated ;  and  in  the  eyes  of  chemists  generally,  you  are  ever 
regarded  as  an  honour  to  Science,  to  your  country  and  to  the  dis- 
tinguished Academy  of  which  you  have  now  been  an  ornament  for 
half  a  century. 

The  following  papers  were  read;  — 


11.  "  The  action  of  alkalis  on  the  nitro-compounds  of  the  paraffin 
series."     By  Wyndham  R.  Dunstan  and  T.  S.  Dymond. 

The  authors  have  further  investigated  the  conditions  and  products 
of  the  interaction  of  alkalis  and  nitroethane,  of  which  they  have 
already    given    a    preliminarv  account  to  the   Societv   (Proc,  1888, 

117). 

Nitroethane  attacks  alkali  carbonates  in  the  cold  with  formation 
of  carbon  dioxide  and  the  alkali  derivative  of  nitroethane  which  is 
also  obtained  when  alkali  hydroxide  is  employed.  Ammonia  combines 
with  nitroethane  in  the  cold  to  form  a  crystalline  compound  analogous 
to  the  potassium  and  sodium  derivatives.  The  action  of  alkalis  does 
not  appear  to  proceed  further  at  atmospheric  temperatures,  but  on 
warming,  alkali  nitrite,  acetonitrile  and  a  new  compound,  boiling 
at  171^  and  freezing  to  a  crystalline  solid  at  35°,  are  produced.  The 
new  compound  is  a  feeble  base,  which  forms  unstable  salts  decom- 
posed by  water  :  the  mercnrichloride  has  the  formula  CeHgNOjHgCL, 
and  the  auricliloride  the  formula  CeHgXOjAuCls.  It  is  remarkable 
for  its  great  stability,  being  almost  unaffected  by  heating  in  closed 
tubes  with  strong  acids  and  alkalis.  Permanganate  oxidises  it  to 
acetic  acid,  and  nitric  acid  to  acetic  and  oxalic  acids.  It  is  hard  to 
attack  with  the  usual  reducing  agents,  but  is  slowly  decomposed  with 
formation  of  ammonia,  acetic  acid  and  secondary  butyl  alcohol.  By 
acting  with  sodium  on  a  well  cooled  moist  ethereal  solution,  a  dihydride 
is  formed  (CeHnNO)  :  this  is  a  crystalline  compound  (m.  p.  110°, 
corr.).  which  is  resolved  by  heating  with  water  into  ammonium 
acetate  and  ethyl  methyl  ketone. 

The  interactions  of  the  compound  prove  that  it  is  neither  a  pyridine 
nor  pyiTol  derivative  nor  a  keto-cyanide.  Most  of  its  properties  are 
consistent  with  the  view  that  it  is  either  a  trimethyloxazole  or  a 
ti'imethylisoxazole. 

Trimethyloxazole  was  produced  by  the  interaction  of  acetamide 
and  bromethyl  methyl  ketone. 

CH3-CO-C(CH3)HBr  CK/C^C-CH. 

(Bromethyl  methyl  ketone).  j^      q 

CHs-CO-XHo  =  %/  +  H^O  +  HBr, 

C-CHs 

This  oxazole  was  found  to  have  some  properties  in  common  with  the 
substance  under  investigation,  but  in  other  respects  was  entirely 
different,  especially  in  its  physical  characters. 

Trimethylisoxazole  was  prepared  by  acting  on  the  /3-diketone, 
methyl  acetyl  acetone  with  hydroxylamine.  It  may  be  supposed  that 
the  monohydroxime  is  first  formed,  and  that  this  then  loses  water. 


CH^CNOH  CH.CXO 

CH3CH         =   H,0    +   CH,C 
CH3CO  CH3C  / 

The  trimethylisoxazole  thus  produced  is  in  every  respect  identical 
"with  the  compound  obtained  from  nitroethane. 

Nitropropane  Avhen   acted  on    bv  alkalis    yields   triethylisoxazole, 

C2H5*C     O  ,     propionitrile    and    alkali    nitrite,    but    interaction 

N 

occurs  with  greater  difficulty  than  in  the  case  of  nitroethane. 

Xitromethane  is  very  readil}"  attached  by  alkalis  with  formation  of 

hydroo-oii  cyanide,  alkali  niti'itc  and  much  rosin.     Tlie  ]iaront  isoxazole, 

HCzzCH 

II 
HC     O    .  could   not  be  isolated,  but  tlio  interaction  is  still  being  in- 

"^/ 

yestigated. 

Secondary  nitropropane  is  attacked  "with  difficulty  b}*  alkalis.  Alkali 
nitrite  is  produced,  but  no  isoxazole. 

12.  "  Some  ne'U'  addition  compounds  of  '  thiocarbamide '  "which 
afford  evidence  of  its  constitution."  By  J.  Emerson  Reynolds,  M.D., 
F.R.S. 

In  the  course  of  the  author's  "work  on  silicon  compounds,  a  thio- 
carbamide derivative  containing  silicon  tetrabromide  "was  obtained 
Avhich  broke  up  on  treatment  "with  ethyl  alcohol,  affording  among 
other  products  the  fine  crystalline  substance  (H4N2CS)4H4"N'Br.  The 
same  compound  "was  subsequently  obtained  by  direct  union  of  its 
components  as  "was  described  in  a  former  paper  (Trans.,  53,  857). 
This  substance  proved  to  be  the  first  of  a  series,  and  the  present 
paper  gives  an  account  of  their  detailed  examination  of  all  the 
members  prepai'ed.  The  following  is  a  summary  of  the  results  of  the 
investigation  : — 

1.  Thiocarbamide  combines  Avitli  ammonium  bromide,  iodide  and 
chloride  at  the  temperature  of  boiling  alcohol,  forming  characteristic 
compounds  of  the  type  (H4N"oCS)4H4NR'.  But  no  compounds  were 
formed  under  the  conditions  specified  "which  contained  fewer  than 
four  molecular  proportions  of  amide  to  one  of  ammonium  salt. 

2.  The  following  mono-  and  di-substituted  thiocarbamides  failed  to 
afford  any  compounds  "with  am.nioniuni  bromide  at  the  temperature  of 
boiling  alcohol,  yiz. : — methyl-,  ethyl-,  allyl-,  phenyl-,  dijjhenyl-  and 
acetylphenyl-thiocarbamides. 
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3.  Thiocarbamide  combines  with  tetrethjlammoniiiin  bromide  and 
iodide  forming  well-defined  crystalline  compounds  of  the  type 
(H4X2CS)2Et4XR'.  Xo  well-defined  substance  could  be  isolated  under 
any  of  the  experimental  conditions  containing  more  than  2  mols. 
of  the  amide  and  1  of  the  tetrethylammonium  salt. 

4.  Thiocarbamide  combines  with  diethylammonium  bromide  form- 
ing a  well-crystallised  compound,  (H4'N'2CS)3EtoH.,XBr.  If  a  tetra- 
compound  be  formed  in  solution,  it  is  certainly  broken  up  on  slow 
crystallisation. 

5.  Thiocarbamide  also  unites  with  triethylammoniani  bromide,  and 
in  presence  of  excess  of  amide  a  somewhat  felted  mass  is  obtained, 
which  on  recrystallisation  affords  two  distinct  forms  of  crystals, 
viz.  : — 

(HiNoCSjsEtsHXBr  and  (H4XoCS)oEt3HNBr. 

6.  With  methylammonium  bromide,  thiocarbamide  afforded  the 
compound  (H4NoCS)4MeH3XBr,  which  resembles  the  corresponding 
ammonium  bromide  compound  in  appearance,  bat  melts  at  a  tempera- 
ture 34°  lower.  On  the  other  hand,  with  e//iyZamraonium  bromide, 
no  combination  whatever  could  be  effected,  and  when  the  amide  and 
salt  in  the  molecular  proportions  4  :  1  were  heated  in  a  pressure  tube 
to  135°  with  alcohol,  ethyl  oxide  and  tetrathiocarhamidanimunuim 
bromide  were  the  products. 

The  author  shosvs  that  the  foregoing  facts  are  not  in  agreement 
with  the  view  that  thiocarbamide  is  CS(NH.,)2,  but  are  altogether  in 
favour  of  the  unsymmetrical  structure  HX!C(SH)XH2. 

It  is  pointed  out  that  an  interesting  practical  application  of  the 
compound  (H4X2CS)4H4XBr  has  recently  been  made  by  Colonel 
Waterhouse  to  the  production  of  direct  positive  photographs. 
So  effective  is  the  agent  in  securing  the  reversal  of  the  photographic 
image,  that  the  presence  of  only  x^gth  of  a  grain  per  ounce  of 
"  eikonogen  "  developer  causes  the  negative  image  that  first  appears 
to  change  into  a  inch  coloured  positive. 

DISCUSSION. 

Referring-  to  the  reversed  photographs  exhibited  by  Professor 
Reynolds,  Mr.  Groves  drew  attention  to  the  curious  fact  that  the 
silver  deposit  which,  in  the  early  stage  of  development,  apparently 
behaved  like  that  forming  an  ordinary  negative  image,  in  the  later 
stage  became  soluble. 

13.  "  The  action  of  acetic  anhydride  on  substituted  thiocarb- 
amides ;    and  an  improved  method  for  preparing  aromatic  mustard 
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oils.'      J{y  Emil  A.  Wonier,  Assistant  Lecturer  in  Chemistry,  Trinitj 
College,  University  of  Dublin. 

The  present  investigation  originated  from  an  experiment  carried 
out  with  the  object  of  obtaining  an  acetylated  dij)henylthiocarb- 
amide  by  the  action  of  acetic  anhydride  on  sulphocarbanilid.  The 
action  of  the  anhydride  on  diphenyl-,  ortho-,  meta-  and  para- 
ditolyl-,  met?.-dixylyl,  dibenzyl-  and  diethyl-thiocarbamides  has  been 
studied.  In  the  case  of  the  benzenoid  derivatives,  the  results  are 
summed  up  in  the  following  statements  : — 

1.  No  acetylated  derivatives  of  the  thiocarbamides  were  produced, 

2.  The  mere  dissolution  of  the  thiocarbamide  in  acetic  anhydride 
is  accompanied  by  .simultaneous  decomposition  into  "  anilid "  and 
mustard  oil  in  accordance  with  the  equation 

CS(XHR)2  +  (CHaCO)^©  =  CH3CONHR  +  R-NCS  4-  CH3COOH. 

8.  Five  minutes  heating  at  the  boiling  point  of  acetic  anhydride 
gives  an  almost  theoretical  yield  of  mustard  oil. 

4.  An  extension  of  the  time  of  heating  induces  a  secondary  inter- 
action between  the  mustard  oil  and  acetic  acid,  whereby  the  yield  of  the 
former  is  rapidly  diminished,  viz., 

R-NCS  +  CH3COOH  =  CHaCONHR  +  COS. 

Curves  are  given  in  the  original  paper,  showing  the  influence  of 
time  on  the  rate  of  fall  in  the  yield  of  mustard  oil. 

In  the  case  of  the  paraffinoid  thiocarbamides  the  results  are 
different. 

1.  A  well-defined  acetylated  thiocarbamide  is  first  produced. 

2.  Fui'ther  heating  gives  rise  to  the  formation  of  mustard  oil. 
but  the  yield  of  the  latter  is  never  high,  on  account  of  the  secondary 
interaction  proceeding  simultaneously  with  the  generation  of  the 
mustard  oil. 

3.  Prolonged  heating  gives  a  substituted  amide  as  final  product. 

A  cetyldihenzylthwcarbamide,  CS(NH-CHoPh)  (NAc-CHoPh).  pre- 
pared from  dibenzylthiocarbamide,  crystallises  from  alcohol  in 
prisms;  m.p.  93°  C.  The  alcoholic  solution  is  not  desulphurised  by 
boiling  with  alkaline  lead  tartrate.  With  AgN03*2NH3  it  gives  a 
white  precipitate.  It  decomposes  partly  on  distillation,  yielding 
between  175 — 180°  an  oil  rich  in  sulphur,  and  between  180 — 190° 
the  distillate  solidifies  to  a  substance  which  after  purification  forms 
colourless  crystals  melting  at  60 — 61°  and  free  from  sulphur. 

AcetylhenzijWnocarhamide,  CS(NH-CH.,Ph)(XH-C0-CH3),  was  inci- 
dentally prepared  from  acetic  anhydride  and  monobenzylthiocarb- 
amide.  It  cr^'stallises  from  alcohol  in  thin,  rhombic  prisms  ;  m,  p. 
129 — 130°.  The  alcoholic  solution,  unlike  that  of  the  previous  com- 
pound,   desulphurises  alkaline    lead    solution  on    boiling,   and    with 
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AgN03*2NH3  gives  a  Avliite  precipitate  wliich  darkens  on  standing 
and  is  immediately  blackened  on  boiling.  On  distillation,  the  nrea 
decomposes  partl}^  into  CH:jCONCS  and  benzylamine  and  partly 
into  benzyltbiocarbimide  and  acetamide. 

14.  "  The  decomposition  of  silver  chloride  by  light."  By  Arthur 
Richardson,  University  College,  Bristol. 

The  author  describes  experiments  which  have  been  made  with  a 
view  to  determine  whether  silver  chloride  which  has  been  dai'k- 
ened  by  exposure  to  light  under  water  contains  oxygen.  The  nature 
of  the  change  which  occurs  daring  decomposition  of  the  chloi-ide 
was  also  studied  with  reference  to  the  part  played  by  water. 

Pure  silver  chloride  was  prepared  by  addition  of  dilute  chlorhydric 
acid  to  a  solution  of  pure  silver  nitrate,  the  precipitate  being 
washed  by  decantation  till  free  from  acid.  The  following  facts 
were  observed  dui'ing  exposure  : — 

(1.)   Oxygen  was  evolved,  a  pai't  of  which  was  present  as  ozone. 

(2.)  When  small  quantities  of  Avater  were  present,  chlorine  and 
hydrogen  chloride  were  found  in  solution. 

(3.)  When  a  large  volume  of  water  was  taken,  hydrogen  chloride, 
but  no  chlorine,  was  detected. 

The  influence  of  hydrogen  chloride  in  retarding  the  decomposition 
of  silver  chloride  is  considered,  and  is  explained  from  experimental 
results  given,  which  show  that  even  minute  quantities  of  hydrogen 
chloride  exercise  a  marked  influence  on  the  stability  of  chlorine 
water  when  exposed  to  light,  the  rate  of  decomposition  of  the  silver 
chloride  being  dejDendent  on  the  readiness  with  which  the  chlorine 
in  solution  and  water  interact  to  form  hydrogen  chloride.  Thus, 
when  silver  chloride  was  expo.sed  to  light  in  a  solution  of  hydrogen 
chloride  containing  0'9  part  per  100  of  solution,  the  total  chlorine 
liberated  was  0201  gram,  of  which  lo'7  per  cent,  represented  free 
chlorine,  whilst  for  the  same  weight  of  silver  salt  in  pure  water 
the  total  chlorine  found  was  0"276  gram,  of  which  09  per  cent  was 
present  as  free  chlorine. 

In  the  examination  of  the  darkened  product  for  oxygen,  a  portion 
of  the  substance  w'as  taken  which  had  lost  8  per  cent,  of  its  total 
chlorine  during  exposure.  After  it  had  been  dried  at  110°  C.  till  it 
ceased  to  lose  weight,  it  was  heated  in  a  current  of  pure  hydrogen, 
the  gaseous  products  of  the  reduction  being  passed  through  a 
weighed  phosphorus  pentoxide  tube.  Before  using  this  substance 
as  an  absorbent  of  moisture,  it  was  ascertained  that  hydrogen 
chloride  was  not  absorbed  by  it  after  contact  for  a  few  hours  only, 
as  the  weight  of  the  tubes  remained  unaltered  in  contact  with  the  dry 
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gas.  Tlie  hydrogen  was  prepared  by  tlie  action  of  steam  on  sodium, 
numerous  precautions,  which  are  described  in  full  in  the  paper,  being 
taken  to  preclude  errors. 

The  i-esults  show  that  the  gain  in  weight  of  tlie  drj'ing 
tubes  after  the  decomposition  of  the  silver  compound,  which  lasted 
from  7 — 8  hours, :  is  so  small  as  to  preclude  the  possibility  of  the 
presence  of  an  oxygen  compound  in  the  darkened  product.  The 
darkening  of  the  carefully  dried  chloride  was  also  observed  to  take 
place  when  exposed  to  light  in  a  tube  containing  dry  carbon  tetra- 
chloride from  which  all  air  had  been  removed  by  boiling.  From 
these  facts  the  author  concludes  that  the  darkened  silver  compound 
is  of  the  nature  of  a  subchloride  rather  than  an  oxy chloride. 

15.  "  The  addition  of  the  elements  of  alcohol  to  the  ethereal  salts  of 
unsaturated  acids."  By  T.  Purdie,  Ph.D.,  B.Sc,  and  W.  Marshall,  B.Sc. 

In  this  paper  the  authors  record  the  results  of  further  experiments 
on  the  addition  of  the  elements  of  alcohol  to  ethereal  salts  of  fumaric 
and  nialeic  acids  by  the  agency  of  small  quantities  of  sodium 
alkylate  ;  they  also  describe  a  series  of  similar  experiments  with  other 
ethereal  salts,  the  object  of  which  was  to  ascertain  if  the  ethereal 
salts  of  unsaturated  acids  in  general  are  capable  of  undergoing  the 
same  additive  change. 

By  the  action  of  small  quantities  of  sodium  methylate  in  the  cold 
on  a  mixture  of  methyl  alcohol  and  methylic  fumarate,  the  latter  is 
converted,  almost  quantitatively,  into  methylic  methoxysuccinate, 
which  crystallises  in  very  large  and  perfectly  developed  crystals 
nieltino"  at  28".  Methylic  methoxysuccinate  from  methylic  maleate 
is  identical  with  that  obtained  from  methylic  fumarate.  Methoxy- 
succinamide,  from  the'  action  of  alcoholic  ammonia  on  the  ethereal 
salts,  melts  at  175^. 

From  the  product  of  the  action  of  alcoholic  sodium  methylate  on 
methyl  fumarate  aided  by  heat,  an  amorphous  substance  was  ob- 
tained, the  composition  of  which  agreed  with  that  of  a  compound 
havino"  the  formula  CuHioO;,  formed  by  the  abstraction  of  3  mols.  of 
methyl  alcohol  from  2  mols.  of  methylic  methoxysuccinate. 

By  the  action  of  small  quantities  of  sodium  methylate  on  a  mixture 
of  methylic  acrylate  and  methyl  alcohol,  methylic  methoxypropionate 
was  obtained. 

Methylic  and  ethylic  crotonate  gave,  in  a  similar  manner,  methylic 
methoxybutyrate  and  ethylic  ethoxybutyrate  respectively.  The 
metallic  salts  of  these  acids  are  mostly  gums  or  resins,  but  the  acid 
amines   are   crystalline ;  the   methoxybutyramide  melts  at   69°,   and 
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the  ron'ospondiug  ethoxy-derivative  at  7'>'.  The  authors  tlihik  that 
in  the  interaction  under  consideration,  the  alkoxy-gTOup  attaches 
itself  to  the  j3-carbon  atom,  but  the  evidence  on  this  point  is  not 
conclusive. 

Ethylic  methacrylate  seems  also  to  be  capable  of  combining  ^vith 
the  elements  of  alcohol,  but  pure  products  were  not  obtained. 

Ethylic  angelate,  etliylic  allylacetate,  methylic  and  ethylic  cin- 
namate  and  ethylic  o-(/3-)ethylcumarate  were  found  incapable  of  the 
additive  cbange  under  investigation.  Similar  experiments  were 
made  with  ethylic  phenylpropiolate,  but  no  additive  product  was 
obtained. 

The  ethereal  salts  of  unsaturated  acids  differ  greatly  in  respect  of 
their  capability  of  combining  with  the  elements  of  alcohol  under  the 
agency  of  sodium  alkylate.  This  capability  is,  no  doubt,  affected  by 
tlie  position  of  the  doubly-linked  carbon  atoms  and  by  the  nature  of 
the  atomic  groups  with  which  they  are  united.  It  is,  however,  im- 
possible at  present  to  draw  any  geueral  conclusion  regarding  the  in- 
fluence of  these  factors. 

16.  "Notes  on  the  azo-derivatives  of  /3-naplithylamine."  By 
Raphael  Meldola,  F.R.S.,  and  Frank  Hughes. 

The  authors  have  completed  the  series  of  azo-derivatives  obtain- 
able from  the  nitranilines  and  /3-naphthylamine  by  preparing  ortho- 
nitrobenzeneazo-/y-naphthylamine.  This  compound  crystallises  in 
bronzy  scales;  m.  p.  198°.  When  acted  on  by  sodium  nitrite  in  a 
warm  glacial  acetic  acid  solution,  it  gives  orthonitrobenzeneazo- 
^-naphthol, 

The  latter  forms  bright  red  needles;  m.  p.  209 — 210°.  When  the 
interaction  is  effected  in  a  cold  acetic  acid  solution,  the  naphthyl 
acetate  is  formed, 

-h  No  +  H2O. 

The  latter  is  a  deep  red  oil,  from  whicli  the  acetyl  group  is  easily 
removed  by  alkalis.  Acetyl  derivatives  of  the  ortho-,  meta-  and 
para-nitroazo- derivatives  of  /i-naphthylamine  have  also  been  prepared. 
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p  ,T^N,-CcH,-NO,(rO  ^  ,,  ,,  _,o 

*-'i(iJl.-,<,-j^|T.n  tr  Q(  ii\    '  •  '  •       ''""  ••I'i'ii.^'C  iummHos  ;   in.  ]).  l.)4°. 

Uiotl6<vj^jj.Q^y  Q/,j\        ..      -Linglit  orano-e  needles;  ra.  p.  192  , 

C..,He<^'|j^jF^^^^^(,^)    . .      Dull  red  needles  ;  m.  p.  227-228°. 

The  pseiidazimides  from  the  para-  and  meta-nitro-compounds 
have  been  prepared  bj  Ziueke's  method  of  oxidation  with  chi'omic 
acid  in  glacial  acetic  acid  solution.  The  first  of  these  crystallises 
in  flat,  colourless  needles,  m.  p.  236",  and  the  second  in  whitish 
needles  of  m.  p.  224°.  The  ortho-compound  gives  but  a  very  small 
qnantity  of  pscudazimide  on  oxidation.     The  formula  of  these  com- 

pounds  IS  (',„H,;<  I  >]Sr-CGH4-N0o  (p  or  m).  The  action  of  alde- 
hydes on  these  /3-naphthylamine  azo-derivatives  gives  rise  to  the 
formation  of  triazines,  which  are  being  investigated.  Fuming  nitric 
acid  in  the  cold  converts  the  azo-compounds  into  orange,  amorph- 
ous products  which  are  apparently  definite,  but  difficult  to  purify 
and  explosive. 

17.  "  The  estimation  of  nitrates."     By  G.  McGowan,  Ph.D. 

The  author  describes  a  method  of  estimating  nifci-ates  based  on  the 
interaction  HNO3  +  3HC1  =  NOCl  +  CL  -f  2H2O.  The  nitrate  is 
warmed  together  with  an  excess  of  concentrated  chlorhydric  acid  in 
an  apparatus  from  which  air  has  been  expel  ed  by  CO2,  and  the 
gaseous  products  are  led  into  a  solution  of  potassium  iodide ;  an 
amount  of  iodine  is  liberated  equivalent  to  the  whole  of  the  chlorine 
cai'ried  forward,  nitric  oxide  escaping,  i.e.,  HNO3  =:  301. 

18.  "New  benzylic  derivatives  of  thiocai'bamide."  By  Augustus 
E.  Dixon,  M.D. 

A  re-examination  of  "  monobenzylthiocarbamide  "  has  shown  that 
the  substance  hitherto  bearing  this  name  is  really  benzylamine  thio- 
cyanate ;  the  latter  can  be  converted  into  the  isomei"ic  thiocarbamide 
by  heating  for  a  short  time  at  150 — 160°.  The  melting  point  re- 
corded for  symmetrical  dibenzylthiocarbamide  also  requires  correc- 
tion;  it  lies  between  146"^  and  147°,  and  not  at  114°,  as  stated. 

The  following  compounds  are  described  : — 

Benzylthiocarhamide,  Ph'CHo-I^H'CS'NHo,  small,  white  prisms ; 
m.  p.  161—162°. 

BenzylortJiotolylthiocarhamuh,  Ph'CHo'NHo'CS'NHoTo,  white, 
rhombic  prisms;  ni.  p.  138 — 139°. 


1 


85 

Be^izyhnetatohjlthiocarbaiiiide,  Ph'CH..'NH*CS'NH//(Tu,  ylassy-clcai' 
rhombs,  m.  p.  113 — 114". 

Be7izylparafolyUhiucarha)uide,  Ph"CH2"XH'CS*NH*2jTo,  glassy, 
rhombic  crystals;  m.  p.  120 — 121°. 

Benzyhnetaxyhjlthiocarhamide,  Ph'CH2*NH*CS'NH*C6H3Me2,  hirge, 
colourless,  monocliuic  prisms  ;  m.  p.  84 — 85°. 

Benzylalplimiaphthylthiocarh amide,  Ph'CHo'XH'CS'IVH'CioHT,  mica- 
ceous-looking rhombs:  m.  p.  172 — 173°. 

Benzylhetanaphiliylthiocarhaniide,  rhombic  plates  ;  m.  p.  165 — 166°. 

AUylhenzylthiocarbamide,  Ph-CHo-NH-CS-NH-All,  colourless, 
rhombic  crystals  ;  m.  p.  93 — 94°.  Converted  by  heating  with  HCl 
at  100°  into— 

PTT  •PIT—  ^ 

Bemylpropylene-ylr-thiocarhamide,  I  ^C*NH-CH.,Ph,   fine, 

white  needles;  m.  p.  65 — 66°. 

AcetylbenzyUhiocarh(i7nide,Fh.'C}l2'^'ii'CS''N'KAc,ih.iu,Y>earlj-p]ateii ; 
m.  p.  128—129°. 

Benzyhnethylphetiylthiocarhamide,  Ph'CHn'NH'CS'NMePh,  white 
prisms  ;  m.  p.  84 — 85°. 

Methylphenylhenzyltliiocarhaini.de,  MeNH*CS*XPh*CHjPlj,  shiniu"-, 
white  prisms  ;  m.  p.  120 — 121°. 

Benzylefliylpheuylthiocarbamide,]  Ph'CH/NH-CS'NEt'Ph,  Ion"-, 
slender,  oblique  prisms;  m.  p.  90  —  91". 

Uthylbeuzylphenylthiocarbamide,  Et'NH'CS-NPh-CH.^Ph,  short, 
thick,  rectangular  prisms  ;  m.  p.  90"5 — 91°. 

BenzylphenylhenzyltMocarhamide,  Ph-CHo-XLT-CS-XPh-CH.Ph, 

white,  pointed  prisms  ;  m.  p.  102 — 103°. 

BenzylpiperidyUhiocarhamide,  Ph'CHn-XH'CS'NICsHiu,  waxy-look- 
ing' prisms  ;   m.  p.  S7 — 88°. 

19.  "'Interaction  of  phenyl thiocarbimide  and  acetic  acid."  By 
Emil  A.  Werner,  Trinity  College,  Dublin. 

This  interaction  was  originally  made  the  subject  of  an  experiment 
by  Professor  von  Hofmann,  and  later  on  by  Claus  and  Voltzkow  ;  the 
former  considered  diacetanilid  to  be  the  product,  Avhile  the  latter 
simply  mention  acetanilid  as  being  formed. 

In  neither  case  was  the  examination  of  the  products  exhaustive. 
The  author  has  made  a  careful  re-investigation  of  the  subject,  and 
wishes  to  state  his  results  at  once,  as  an  abstract  of  a  paper,  by 
Messrs,  Cain  and  Cohen,  on  the  same  interaction,  appeared  in  the  last 
Proceedings.  The  author  agrees  with  Messrs.  Cain  and  Cohen,  that 
diacetanilid  is  not  formed,  but  his  results  oblige  him  to  differ  entirely 
from  these  gentlemen  with  respect  to  the  course  of  the  change. 
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Tho  inflnencc  of  water  on  the  nature  of  the  interaction  is  very 
marked.  With  2)?'/e  nnhydrnus  acetic  acid,  and  ))henyltliiocarbiniide, 
interaction  takes  place,  quant i t at ivehj,  at  130 — l-tO",  in  accordance 
with  the  equation :  CeHjNCS  +  CHaCOOHri:  CH^CONHCeH^  +  COS. 

If  the  acid  contain  water,  H2S,  COo  and  diphenylurea  are  formed  as 
products  of  a  secondary  change,  viz. :  2C6H5NCS  +  3H.,0  = 
CO(XHCoH5),  +  CO,  +  2H2S. 

At  a  higher  temperature,  160 — 170°,  the  diphenylurea  disappeai-s, 
through  interaction  with  acetic  acid,  thus:  CO(NHCoH5)2 + 
2CH3COOH  =  CH3COXHC6H3  +  COo  +  HoO,  the  extent  to  which 
this  change  takes  place  increases,  within  certain  limits,  with  the  pro- 
portion of  water  present  in  the  acid. 

Propionic  acid  and  phenyl thiocarbimide  interact  in  a  similar 
manner,  but  Avitli  formic  acid  a  secondary  interaction  takes  place, 
which  appears  to  be  independent  of  the  presence  of  water. 


RESEARCH  FUND. 

Fellows  desiring  grants  are  requested  to  forward  their  applications 
to  the  Secretaries,  in  order  that  they  may  be  considered  at  a  meeting 
earlv  in  June. 


At  the  next  meeting,  on  May  21st,  the  following  papers  will  be 
read  : — 

"  The  bromo-derivatives  of  /3-uaphthol ;" 

"the  action  of  nitric  acid  on  derivatives  of  phenols  as  indicative 
of  the  manner  in  which  nitration  is  effected  in  the  case  of  benzenoid 
compounds  generally."     By  Henry  E.  Armstrong  and  E.  C.  Rossiter. 

"Nitrification.     Fart  IV."     By  R.  Warington,  F.R.S. 


HARKISON  AITD  SONS,  PRINTEES  IK  OBUINAEY  XQ,  UJJR  JtAJliSTV,  tl.  iJ,A4iT;H.-'s  liA>E. 


Issued  16/(;/1891. 


PROCEEDINGS 
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No.  98.  Session  1891-92. 


May  21st,  1891.     Professor  A.  Cruni  BroAvn,   F.R.S.,  President,  in 

the  Cliair. 

Messrs.  J.  A.  Foster,  William  j\lacDoDakl  and  F.  H.  Moore  were 
ormally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Frederick  R.  Holloman,  Sugar  Refinery,  Rawcliffe  Bridge,  Selby  ; 
Arthur  Michael,  Torwood,  Bonchurch,  Isle  of  "Wight ;  F.  M.  Perkin, 
Heriot  Watt  College,  Edinburgh;  Edmund  Charles  Rossiter,  39, 
Brook  Green  Road,  Hammersmith;  John  Shields,  The  Byers,  Bath- 
gate, !N^.B. 

The  President  announced  that  Dr.  William  Wegg  had  presented  to 
the  Society,  through  Mr.  Warington,  a  daguerreotype  containing  the 
portraits  of  Messrs.  Brande,  Cooper  and  Phillips. 

The  following  papers  were  read  : — 

20.  "  Bromo-derivatives  of  betanajDhthol."  By  Henry  E.  Arm- 
strong and  E.  C.  Rossiter. 

The  authors  have  completed  the  study  of  the  compounds  formed 
on  brominating  betanaphthol,  to  which  they  have  referred  in  two 
previous  notices  (these  Proceedings,  1889,  71  ;  1890,  32).  They  give 
the  following  directions  for  the  preparation  of  tri-  and  tetra-bromo- 
betanaphthol. 

Tribromo-^-naplithol  is  prepared  by  adding  somewhat  more  than 
three  molecular  proportions  of  bromine  to  betanaphthol  dissolved  in 
thrice  its  weight  of  acetic  acid ;  the  solution  becomes  hot,  but  must 
not  be  cooled.  When  all  the  bromine  is  added,  the  mixture  is  allowed 
to  stand  during  one  hour,  and  is  then  heated  on  the  water-bath,  at 
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first  gently,  afterwards  at  100°,  as  long  as  hydrogen  bromide  is 
evolved.  The  wliite,  solid  product  is  reery.stallised  once  or  twice  from 
acetic  acid,  and  then  treated  with  twice  the  theoretical  quantity 
of  acetic  chloride.  The  acetate  is  purified  by  crystallisation  from 
acetic  acid  and  benzene.  When  treated  with  alcoholic  potash,  it  is 
easily  converted  into  tribrDmonaphthol. 

Teirahromo-ji-naplithoJ  is  prepared  by  adding  somewhat  more  than 
four  molecular  proportions  of  bromine  to  betanaphthol  mixed  with 
an  equal  weight  of  acetic  acid.  The  solution  becomes  very  hot  on 
adding  the  bromine,  but  must  not  be  cooled.  When  all  the  bromine 
is  added,  the  mixture  is  heated  on  the  water-bath  iintil  it  becomes 
quite  solid.  The  product  is  purified  by  crystallising  once  or  twice 
fi'om  acetic  acid.  It  is  then  converted  into  the  acetate,  and  this  is 
civstallised  from  a  mixture  of  benzene  and  acetic  acid. 


Bromo-deriTative.  Description.  Acetate. 


Convertible  bv  IIXO-,  into 


!Monobromo-)3-  Slender     needles 


OH 


very  soluble  in 
acetic  acid. 
M.  p.  St^ 


ai-nitro-/3-naplitbol.    M.  p. 
103'. 


Dibromo-i3-napbtbol, 
Br 

:Br'       J.       J 


Long,  shining 
needles  moder- 
ately soluble  in 
acetic  acid.  | 

Crystallised         i 
with      1     mol. ' 
prop,  of   acetic  ] 
acid,  m.  p.  S4^. 
M.  p.  106°. 


Elongated, 

lustrous 

plates. 

M.  p.  125°. 


fC.oHsBrO,. 
ICnH.Br.O.,. 


if.  p.  145°. 

^lOnjDi-.jV'j.      ^I.  p.  171  . 

Oi-nitrobrom-/8-naplithol. 
M.  p.  122.° 


Tribromo-j3-naphtiiol, 

Br 

/\^\0H 

(?) 


Br', 


iBr 


Lustrous  needles 
less  soluble 

than     the     di- 
bromo  -  com- 
poiuid. 
M.  p.  155°.       I 


Soft,  inter- 
lacing nee- 
dles. 

M.  p.  184°. 


CioH,Br..Oo.     Mp.  ].=)0° 
flj-nitrodibrom-jB-naphthol. 
M.  p.  163°. 


Tetrabromo-j8- 
napbtbol, 

Br 

Br 


Very  slender, 
silkv  needles 
sparingly  solu- 
ble in  acetic 
acid. 
M.  p.  172'. 


Short,  colour-  CioHjBrjOs.     'SI.  p.  190'. 
less,     pris-    ai-nitrotribrom-)3-naphthol 
darkens  at  135°;  melt^  at 
136°  with  deeo:nposition. 


niatic    nee- 
dles. 

M.  p. 
189—190°. 
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The  properties  of  tlie  bromobetanaphthols  are  summarised  in  the 
table  on  p.  88.  The  preparation  of  the  bromobetanaphthacjuinones 
and  of  the  a-nitrobromonaphthols,  included  in  the  fourth  column  of 
this  table,  is  described  in  the  next  note. 

The  entire  product  of  the  action  of  bromine  in  excess  on  beta- 
naphthol  has  been  carefully  examined  without  any  substance  having 
been  discovered  which  afPords  1:2:  3-bromophthalic  acid  on  oxida- 
tion ;  the  explanation  of  the  discrepancy  between  the  authors' 
observations  and  the  earlier  experiments  of  Smith  and  Meldola, 
therefore,  yet  remain  to  be  discovered. 

21.  "  The  action  of  nitric  acid  on  naphthol  derivatives  as  indica- 
tive of  the  manner  in  which  nitration  is  effected  in  the  case  of 
benzenoid  compounds  generally.  The  formation  of  nitro-keto-com- 
pounds."     By  Henry  E.  Armstrong  and  E.  C.  Rossiter. 

When  warmed  with  nitric  acid,  the  chloro-  and  bromo-derivatives 
of  betanaphthol  are  couvei'ted  into  derivatives  of  betanaphtha- 
■quinone,  but,  as  the  authors  have  pointed  out  in  their  previous 
notice,  the  formation  of  these  products  is  preceded  by  that  of  an  un- 
stable intermediate  compound.  When  these  intermediate  compounds 
are  carefully  heated,  they  are  converted  into  bromo-derivatives  of 
betanaphthaquinone,  and  in  preparing  these  latter  it  is  desirable  to 
separate  the  intermediate  compound  from  the  excess  of  nitric  acid, 
and  to  decompose  it  by  carefully  heating  it  with  acetic  acid,  except 
in  the  case  of  tetrabromobetanaphthol ;  tribromobetanaphthaquinone 
is  so  readily  formed  fi-om  this  compound,  and  is  so  difficnltly  soluble 
and  well  characterised,  that  small  quantities  of  tetrabromobeta- 
naphthol may  be  detected  in  presence  of  the  di-  and  tri-bromo- 
derivatives  by  simply  heating  the  mixture  with  acetic  acid  and  nitric 
acid.  Thus,  if  nitric  acid  be  added  to  dibromobetanaplithol, 
suspended  in  acetic  acid,  a  clear  solution  is  obtained,  which,  after  a 
short  time,  deposits  a  crystalline  substance ;  if  quickly  separated  by 
filtration,  this  product  is  almost  colourless,  but  it  decomposes  when 
kept,  becoming  yellow.  It  was  conceivable,  judging  from  the  manner 
in  which  it  was  produced,  that  the  compound  was  a  nitrate,  formed 
by  the  simple  displacement  of  the  hydroxylic  hydrogen  by  N^O-,,  and 
the  results  of  analysis  were  in  accord  with  this  view  ;  but  such  a 
nitrate  should  be  reconvertible  into  the  parent  substance  by  treat- 
ment with  alkali,  whex'eas  actually  it  affords,  as  chief  product,  hromo- 
nitronapldliol.  Bromobetanaphthol,  in  like  manner,  eventually  yields 
ai-nitrobetanaphthol,  and  the  tri-  and  tetra-bro mo- derivatives  afford 
di-  and  tri-bromouitrobetanaphthol ;  the  bromine  atom  displaced  by 
NO2  by  this  method  of  treatment,  there  can  be  little  doubt,  is  in- 
Tariably  that  in  the  ax-position. 
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The  authors  are  of  opinion  that  the  intermediate  compounds  in 
question  are  nitro-bromo-keto-derivatives  corresponding  to  the  di- 
chloro-keto-compounds  of  Zincke,  and  that  their  formation  affords 
evidence  that  the  elements  of  nitric  acid  fir.st  become  added  to  the 
bromonaphthol,  thus : — 

Br  Br    XO, 

A^N  OH  /\><  /Oil 

III        +  no-xo.  =  111  ^OH   = 

The  theory  that  the  formation  of  such  addition  compounds  precedes 
that  of  nitro-compouuds  generally  ai^pears  to  afford  a  satisfactory 
explanation  of  a  large  number  of  well-known  facts  which  hitherto 
have  remained  unexplained.  The  non-production  of  nitro-compounds 
from  paraffins  and  their  derivatives,  except  in  a  certain  very  limited 
number  of  special  cases,  appears  as  the  natural  consequence  of  the 
inability  of  paraffins  to  form  addition  compounds.  The  theory  affoi'ds 
a  simple  explanation  of  the  formation  of  nitro-derivatives  of  phenols 
on  nitrating  hydrocarbons,  to  which  Kolting  has  drawn  special 
attention  in  the  case  of  toluene  and  orthoxylene  {Berichte,  1885,  2670  ; 
1888,  .'^158),  for  if  the  addition  compound  lose  HNO.  instead  of  H-QH 
a  phenol  would  result ;   thus — 

HOH  OH 

,/^,  />.xo.,       A 

\/  \^  \/ 

An  agent  that  would  favour  the  sepai-ation  of  the  elements  of  water 
from  the  addition  compound  would  increase  the  production  of  the 
nitro-compound  and  diminish  that  of  the  phenol ;  and,  as  a  matter  of 
fact,  it  is  known  that  when  a  mixture  of  nitric  and  sulphuric  acids  is 
used  there  is  less  of  the  phenol  derivative  produced  than  when  nitric 
acid  alone  is  employed.  A  compound  such  as  the  addition  compound  of 
benzene  with  nitric  acid  above  represented  would  obviously  be  unstable 
and  prone  to  undergo  oxidation  ;  hence  it  is  not  difficult  to  understand 
that  so  large  an  amount  of  nitrous  fume  should  be  produced  even  on 
nitrating  benzene.  The  reduction  in  the  amount  of  such  fume,  and 
the  improvement  of  the  yield  of  nitro-derivative  effected  by  adding 
sulphui'ic  acid,  is  doubtless  attributable  to  the  action  already  referred 
to  of  the  acid  in  promoting  the  separation  of  the  elements  of  water; 
sulphuric  acid  must  be  supposed,  in  fact,  in  such  cases  to  act  not 
merely  as  a  dehydrating  agent  in  maintaining  the  nitric  acid  concen- 
trated, but  to  exert  a  specific  influence  on  the  course  of  change. 
Lastly,  the  resinous  matters  often  formed  in  large  amount  on  nitrating 
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many  phenols  are,  doubtless,  products  of  the  interaction  of  several 
molecules  of  the  addition  compounds,  or  of  the  keto-compounds  formed 
from  them  in  the  first  instance. 

The  non-production  of  resinous  matters  when  sulpho-acids  are 
ireated  Avith  nitric  acid  so  as  to  form  the  corresponding  nitro-com- 
pounds  by  displacement  of  the  SO3H  group  by  XO.,  a  modification 
which  often  makes  it  possible  to  prepare  nitro-compounds  not  obtain- 
able by  the  direct  action  of  nitric  acid,  is  also  elucidated  by  the 
a,uthors'  theory  ;  the  addition  compound  formed  in  such  a  case,  would 
■very  readily  break  up  into  sulphuric  acid  and  the  nitro-derivative, 
thus : — 

:C(0H)-C(S03H):  +  HO-NO^  =  •CfOH).,-C(XOo)(S03H)-  = 

:c(oa)-c(N03):  +  ho-sOsH. 

Discussion. 
Mr.  Groves  said  that  he  had  been  much  struck,  when  preparing 
-dinitrobenzene  from  benzene  which  had  been  most  carefully  purified, 
on  observing  that  a  very  appreciable  quantity  of  trinitrophenol  was 
produced;  the  theory  of  nitration  put  forward  by  the  authors  would 
fully  account  for  this. 

22.  "A  new  method  of  preparing  nitro-derivatives  and  the  use  of 
nitrogen  dioxide  as  a  nitrating  agent."  By  Henry  E.  Armstrong  and 
E.  C.  Rossiter. 

Reference  has  been  made  in  the  foregoing  note  to  the  production 
from  the  compoucds  formed  by  the  addition  of  the  elements  of  nitric 
acid  to  the  bromo-derivative  of  betanaphthol  of  nitro-derivatives  of 
the  naphthol  on  treatment  with  alkali,  a  bromine  atoni  becoming  dis- 
placed by  NOo.  As  in  this  interaction  a  bromine  atom  is  removed 
and  an  atom  of  hydrogen  is  added  to  the  CO  group,  such  a  method  of 
treatment  obviously  is  scarcely  that  best  calculated  to  effect  the 
formation  of  the  nitro-derivative,  and,  as  a  matter  of  fact,  the  nitro- 
derivative  is  not  the  only  product.  On  treating  the  addition  com- 
pound, however,  with  sulphurous  acid,  a  practically  theoretical  yield 
of  the  nitro-naphthol  is  obtained ;  this  method  appears  to  be  of  general 
application. 

The  authors  have  been  naturally  led  to  study  the  action  of  nitrogen 
dioxide,  NO2,  on  unsaturated  compounds  of  various  kinds,  in  the 
expectation  of  obtaining  addition  compounds  which  by  loss  of  HNO2 
would  pass  over  into  nitro-derivatives  of  the  substances  treated. 
They  find  that  such  addition  compounds  are  actually  obtainable,  and 
that  on  treatment  with  alkali  and  reducing  agents,  thev  yield  nitro- 
derivatives.  Thus  betanaphthol  affords  as  much  as  75  per  cent,  of 
.  its  weight  of  nitro-betanaphthol ;   alphanaphthol  behaves  similarly. 
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]n  some  cases,  tlie  addition  compound  is  so  unstable  that  it  spon- 
taneously decomposes:  thus  phenol  at  f)ncc  yields  a  mixture  of 
ortho-  and  para-nifi'ophenol.  The  authors  propose  to  study  the 
behaviour  ot  unsaturated  compounds  generally  towards  niti-ic  acid 
and  nitrogen  dioxide  t'rom  the  point  of  view  indicated  in  this  and  the 
previous  note. 

23.  "Nitrilication.     Part  lY."     By  R.  Wai-ington. 

The  first  section  ot"  the  paper  describes  early  experiments,  made  in 
1878 — 84,  showing  the  existence  of  an  agent  producing  only  nitrites, 
and  the  means  of  separating'  it  from  soil.  It  was  at  first  thought 
that  the  age  of  the  culture  was  the  factor  which  determined  the  loss 
of  the  power  of  producing  nitrates,  but  this  idea  was  negatived  by 
subsequent  experiments.  Successive  cultivation  in.  ammoniacal  solu- 
tions, made  permanently  alkaline  with  disodium  carbonate,  was  found 
to  be  a  certain  method  of  obtaining  a  pnrel}'  nitrous  agent.  Pasture 
soil  yielded  the  nitrous  agent  more  readily  than  arable  soil. 

The  isolation  and  properties  of  the  nitrous  organism  are  next 
described.  The  gelatinous  matter  which  appears  under  certain  con- 
ditions at  the  bottom  of  old  cultures  was  in  1883  examined  micro- 
scopically, and  found  to  consist  of  circular  corpuscles  imbedded  in  a 
zooglcea.  In  1886,  this  jelly  was  spread  on  gelatin,  but  it  yielded  no 
nitrifying  organism.  In  1889,  a  systematic  attempt  at  the  isolation 
of  the  organism  commenced.  Successive  cultivations  were  made  in 
an  ammonium  carbonate  solution,  supplied  with  phosphates,  &c.,  but 
containining  no  organic  matter.  A  series  of  transparent  cultures 
was  obtained,  containing  only  nitrites.  These  cultures  were  spread 
on  gelatin  and  agar-agar,  the  composition  of  the  jelly  being  made  to 
correspond,  as  far  as  possible,  with  that  of  a  nitrifiable  solution. 
The  later  cultures  yielded  on  gelatin  one  organism  only,  a  short 
bacillus.  This  and  all  the  other  organisms  obtained  by  cultivation 
on  gelatin  from  nitrified  solutions  were  seeded  into  both  liquid  and 
solid  media  susceptible  of  nitrification,  but  without  result.  Micro- 
scopieal  examination  of  the  nitrified  solutions  showed  that  cocci  were 
abundantly  present,  but  these  never  appeared  on  the  gelatin, 
cultures. 

The  first  attempts  to  separate  the  nitrous  oi'ganism  by  the  dilution 
method  failed.  By  substituting  an  ammonium  chloride  solution  with 
calcium  carbonate  for  the  ammonium  carbonate,  success  was  attained 
in  October,  1890,  three  nitrified  cultures  seeded  with  dilutions  of 
1/10,000,  1/100,000  and  1/1,000,000  giving  no  growth  on  gelatin. 

The  nitrous  organism  thus  obtained  oxidises  ammonia  to  nitrous 
acid  and  has  no  effect  on  nitrites.      It  produces  nitrous  acid  in  solu- 
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tions  of  asparagine,  milk,  uriue,  and  urea.  Grown  in  broth  contain- 
ing calcium  nitrate,  it  does  not  reduce  the  nitrate  to  nitrite.  It  pro- 
duces no  turbidity  or  visible  change  when  grown  in  broth  or  in  any  of 
the  other  solutions  named. 

The  nitrons  organism  requires  no  organic  matter  for  its  nutrition ; 
it  is  apparently  capable  of  assimilating  carbon  from  acid  carbonates. 
The  presence  of  either  calcium  or  sodium  acid  carbonate  distinctly 
favours  nitrification  ;  neutral  sodium  carbonate  greatly  hinders  nitrifi- 
cation. The  proof  that  carbon  is  assimilated  from  carbonates  has 
been  furnished  by  Winogradsky.  The  energy  that  is  required  for 
the  decomposition  of  a  carbonate  is  apparently  furnished  by  the 
oxidation  of  ammonia  on  nitrogenous  organic  matter.  Calcium 
acetate  (025  gram  per  litre)  favours  nitrification  when  only  the 
nitrous  organism  is  present. 

The  nitrous  organism  occurs  as  nearly  circular  corpuscles,  varying 
fi-om  minute  points  up  to  nearly  1"0  /i  in  diameter ;  these  circular 
organisms  stain  deeply.  It  also  occurs  as  oval  cocci,  the  length  fre- 
quently exceeding  I'O  /t,  the  ends  occasionally  more  or  less  trun- 
cated. 

The  remainder  of  the  paper  deals  with  the  nitric  organism. 
Results  obtained  in  1880 — 81  revealed  the  existence  of  an  organism 
which  energetically  converted  nitrites  into  nitrates,  but  was  apparently 
unable  to  oxidise  ammonia.  In  1886  and  1890,  attempts  were  made 
to  separate  the  active  organism  from  the  1881  cultures  by  growths  on 
gelatin  and  potato ;  none  of  the  organisms  thus  separated  had  any 
power  of  oxidising  either  ammonia  or  nitrites.  Recent  results  show 
that  the  nitric  organism  develops  freely  in  inorganic  solutions  con- 
.  taining  potassium  nitrite,  phosphates,  &c.,  especially  if  supercarbonates 
are  present.  Monosodium  carbonate,  1 — i  grams  per  litre,  exerted  a 
very  favourable  influence,  6  grams  a  retarding  influence.  Disodium 
carbonate  greatly  hinders  its  action. 

The  nitric  organism  produces  neither  nitrites  nor  nitrates  in  am- 
moniacal  solutions,  even  when  carbonic  acid,  or  monosodium  carbon- 
ate, or  calcium  acetate  is  supplied.  In  tbe  absence  of  ammonia  it 
energetically  converts  nitrites  into  nitrates  ;  the  presence  of  ammonia 
is  apparently  a  great  hindrance  to  its  action. 

An  attempt  to  isolate  the  nitric  organism  by  the  dilution  method 
failed,  but  apparently  only  one  other  organism  (a  stout  bacillus  grow- 
ing on  gelatin)  was  present  in  some  of  the  cultures  obtained.  The 
stained  pi'eparations  from  these  cultures  contained  an  abundance  of 
the  minute  circular  organisms  observed  in  pure  cultures  of  the  nitrous 
organism ;  the  form  of  the  two  organisms  is  thus  apparently  similar. 

The  nitrification  performed  by  soil  thus  appears  to  be  the  work  of 
two  organisms,  one  of  which  oxidises  ammonia  to  nitrite,  while  the 
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other  oxidises  nitrite  to  nitrate.  The  first  organism  is  easily  separated 
from  the  second  by  successive  cultivations  in  solution  of  ammonium 
carbonate.  The  second  is  (probably)  separated  as  easily  from  the 
first  by  successive  cultivations  in  solution  of  potassium  nitrite  con- 
taining monosodium  carbonate. 

The  paper  Avas  illustrated  by  micro-photographs,  showing  the 
nitrous  organism  as  developed  in  ammoniacal  solutions,  milk  and 
broth;  and  the  nitric  organism  grown  in  a  solution  of  nitrite.  The 
photographs  were  executed  by  A.  Pringle,  Esq.,  and  Dr.  Bousfield. 

Discussion. 

Professor  Thomson,  referring  to  the  method  of  cultivation  on 
gelatinised  silica  described  by  Mr.  Warington,  said  that  the  account 
given  of  the  method  reminded  him  of  an  observation  made  so  far  back 
as  18"5  :  a  solution  of  silica  which  he  had  prepared  by  dialysis  had 
solidified,  and  he  noticed,  after  a  time,  that  a  growth  of  what  he 
thought  was  an  ordinary  mould  had  appeared  on  the  surface ;  there 
could  have  been  nothing  present  besides  the  silica,  except  traces  of 
mineral  salts. 

Dr.  MuxRO  said  that  he  was  glad  to  see  that  his  contention  that 
oi"ganic  matter  was  actually  prejudicial  to  the  growth  of  the  nitrifying 
organism  was  now  prove!.  Referring  to  the  conclasion  that  two 
organisms  were  concerned,  one  of  which  converted  the  ammonia  into 
nitrite,  the  other  extending  the  oxidation  to  nitrate,  he  asked  how 
those  cases  in  which  only  nitrates  were  found  were  to  be  explained; 
it  very  rarely  happened,  for  instance,  that  in  well-waters  the  am- 
monia was  converted  into  nitrate  with  intervention  of  nitrite. 
Perhaps  two  organisms  were  present,  which  did  their  work  simul- 
taneously. 

Mr.  Wakixgtox,  in  reply,  said  that  the  two  organisms  would  have 
no  difiiculty  in  acting  together  in  very  weak  solutions  of  ammonia. 
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June  4th,  1891.     Mr.  William  Crookes,  F.R.S.,  Vice-President,  in  the 

Chair. 

Messrs.  F.  Stanley  Kipping  and  Mr.  Ernest  F.  Hooper  were  form- 
ally admitted  Members  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
William  A.  S.  Calver,  45,  Barrington  Road,  Brixton,  S.W. ;  John 
William  Heap,  33,  Upper  Gloucester  Place ;  Robert  Lennox,  3,  Inver- 
ness Terrace,  Putney,  S.W. ;  Rudolf  Laarentz  Leffler,  21,  Havelock 
Street,  SheflBeld ;  Charles  K.  Scott,  26,  Pigott  Sti-eet,  Limehouse,  E. ; 
Thomas  Stephenson,  Bellasis  Road,  Byculla,  Bombay ;  Henry  White, 
8,  Brown  Street,  Masboro',  Rotherham. 

The  following  papers  were  read  : — 

24.  "  The  molecular  refraction  and  dispersion  of  various  substances 
in  solution."     By  Dr.  J.  H.  Gladstone,  F.R.S. 

The  paper  is  a  continuation  of  that  laid  before  the  Society  in 
March  last,  and  deals  entirely  with  solid  and  gaseous  substances  that 
have  l)een  dissolved  in  water  or  other  liquids  for  examination. 

The  results  are  given  in  several  tables.  It  cannot  be  expected  that 
there  should  be  anything  like  the  same  accordance  between  the 
experimental  and  calculated  numbers  as  is  usually  found,  in  the  case 
of  pure  liquids,  as  in  weak  solutions  the  experimental  error  is  greatly 
multiplied.  Nevertheless,  in  the  case  of  organic  compoands,  the 
agreement  is  frequently  very  close.  Terpene  hydrate  and  terpilene 
dihydrochloride  appear  as  saturated  compounds,  and  so  do  camphor 
and  its  derivatives  ;  but  benzyl  camphor,  C17H20O,  and  benzal  camphor, 
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CnHanO,  substances  recently  prepared  by  M.  Haller,  give  results, 
especially  in  dispersion,  which  are  far  in  excess  of  what  might  have 
been  anticipated.  The  sugar  group  presents  some  peculiarities. 
Cane  sugar  seems  to  show  a  I'efraction,  and  especially  a  dispersion, 
rather  smaller  than  theor}'.  Milk  sugar,  dextrose,  and  glucose  are 
fairly  accordant  with  theory;  while  mannitol,  on  the  other  hand, 
seems  a  little  high  in  refraction. 

Hydrogen  chloride,  bromide  and  iodide  give  figures  for  the  mole- 
cular refraction  and  dispersion  much  higher  than  the  sum  of  the 
hydi-ogen  and  the  halogen  as  determined  from  the  pai'affin  com- 
pounds, and  the  values  rise  as  the  dilution  becomes  greater.  Peculi- 
arities  analogous  to  this  had  previously  been  discovered  by  Perkin  in 
regard  to  their  magnetic  rotation.  Seleuior.s  and  selenic  acids,  like 
the  analogous  sulphur  compounds,  afford  optical  values  vastly  less 
than  what  would  be  expected  from  the  known  values  of  theii"  con- 
stituents.    Metaphosphoric  acid  does  the  same. 

The  data  relating  to  solutions  of  salts  and  alkalis,  including 
compounds  of  aluminium,  ammonium,  barium,  calcium,  cerium, 
chromium,  didymium,  iron,  iridinm,  lead,  lithium,  lanthanum, 
magnesium,  potassium,  silver,  sodium  and  tin.  It  will  afford 
material  for  a  revision  of  the  refraction  equivalents  of  the  diffe- 
rent metals,  and  of  the  electro-negative  elements  with  which  they 
are  combined.  They  will  also  furnish  additional  means  for  deter- 
mining the  dispersion  equivalents.  Among  the  points  noted  are  the 
following  : — Ammonia,  in  strong  contrast  with  the  hydrides  of  chlorine, 
bromine  and  iodine,  appears  to  be  uniform  in  its  optical  properties, 
whatever  the  strength  of  the  solution  ;  it  agrees  with  what  would  be 
expected  from  theoiy.  The  refraction  equivalents  of  cerium,  didiym- 
ium  and  lanthanum  are  deduced  from  their  salts  at  about  12'4, 
16  4  and  15'5  respectively.  The  chlorates,  bromates  and  iodates  are 
sufficiently  represented  to  give  an  idea  of  their  optical  characters. 
At  first  sight,  it  would  appear  that  the  addition  of  30  to  the  haloid 
salts  causes  an  inadequate  increase  of  the  molecular  refraction,  and  a 
slight  actual  decrease  in  the  molecular  dispersion.  But  this  probably 
arises  from  the  fact  that  the  haloid  salts  themselves,  when  dissolved 
in  water,  give  a  somewhat  excessive  value.  The  molecular  refraction 
for  CIO3  in  its  salts  dissolved  in  water  comes  out  at  about  18'3,  that 
for  BrOa  at  24  9  and  for  10,  at  33-8. 


Discussion. 

Dr.  Peekin  remarked  that   there  was  a  close  agi-eement  between 
Dr.  Gladstone's  conclusions  and  those  which  he  had  arrived  at  from 
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the  study  of  magnetic  rotatory  po-\per.  The  very  liigh  values  afforded 
by  the  elements  sulphur  and  phosphorus,  in  comparison  with  the 
values  deduced  for  these  elements  from  sulphuric  and  phosphoric 
acids,  were  very  striking.  The  magnetic  rotatory  power  of  caustic 
soda  was  also  very  high. 

Dr.  Gladstone,  in  the  course  of  remarks  on  Dr.  Perkin's  comments, 
said  that  it  was  particularly  noteworthy  that  sulphur  retained  its 
high  value  in  carbon  bisulphide. 

25.  "  The  nature  of  solutions  as  elucidated  by  a  study  of  the 
deusities,  heat  of  dissolution  and  freezing  points  of  solutions  of 
calcium  chloride."     By  S.  U.  Pickering. 

The  curves  representing  these  properties  were  examiued  in  the 
same  way  as  those  repi-esenting  various  properties  of  sulphuric  acid, 
and  similar  conclusions  are  drawn  in  the  two  cases,  namely,  that 
definite  changes  of  curvature  occurs  at  certain  points  which  are  the 
same,  whatever  property  is  examined,  and  which  coincide,  in  all  cases 
where  such  a  coincidence  can  be  ascertained  with  certainty,  with 
simple  molecular  proportions  of  the  salt  and  water ;  and,  consequently, 
that  these  changes  represent  the  existence  of  hydrates  in  solution. 
The  simplest  hydrates  indicated  in  the  present  case  consist  of  CaCl^ 
w4th  6,  7  and  8H..0  ;  more  complex  hydrates  exist  also,  as  in  the  case 
of  sulphuric  acid. 

26.  "  Note  on  a  recent  criticism  by  Mr.  Sydney  Lupton  of  the 
conclusions  drawn  from  a  study  of  various  properties  of  sulphuric 
acid  solutions."     By  S.  U.  Pickering. 

Mr.  Lupton  {Phil.  Mag.,  31,  418)  applies  a  single  pai-abolic  equa- 
tion to  a  portion  of  one  of  the  author's  sulphui'ic  acid  density  curves, 
where  a  change  of  curvature  was  supposed  to  exist,  and  shows  that  it 
represents  the  results  accurately  if  the  experimental  error  is  of  a 
certain  magnitude.  This  magnitude,  however,  is  between  1000  and 
10,000  jier  cent,  greater  than  the  ascertained  magnitude,  and  the 
equation,  moreover,  represents  all  the  errors  of  like  signs  as  being 
grouped  together.  Such  a  representation  cannot  disprove  the  exist- 
ence of  the  particular  change  of  curvature  under  investigation,  still 
less  that  of  the  101  others  shown  in  the  various  curves  examined  by 
the  author.  The  hydrate  on  which  Mi-.  Lupton  considers  that  his 
investigation  throws  '•  very  grave  suspicion  "  happens  to  be  the  one 
which  the  author  has  isolated  in  the  crystalline  condition. 
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Discussion. 

Professor  Ramsay  doubted  the  validity  of  Mr.  Pickering's  methods 
of  differentiating-  his  curves.  His  own  experience  was  that  it  was 
impossible  to  obtain  results  nearer  than  2  or  3  per  cent,  to  the  truth, 
with  a  curve  drawn  as  carefully  as  possible,  and  a  straight  steel-edge 
laid  along  it  to  obtain  tangents.  Mr.  Pickering,  on  the  other  hand, 
pursued  a  much  more  crude  method,  viz.,  he  directly  connected  his 
exjjcrimental  points  by  straight  lines,  and  took  the  slopes  of  such 
lines  as  the  tangents  to  his  curves.  This  obviously  did  not  eliminate 
any  experimental  error,  but  rendered  it  more  marked. 

Dr.  Armstrong  said  that  he  had  no  desire  to  intervene  in  the  dis- 
cussion which  had  arisen  as  to  the  validity  of  Mr.  Pickering's 
method.  It  appeared  to  him,  however,  that  Mr.  Pickering's  con- 
clusions were  in  many  respects  open  to  question  from  a  chemist's 
point  of  view  ;  he  thought,  in  fact,  that  Mr.  Pickering  both  proved 
too  much  and  was  illogical.  Prepared  as  the  speaker  was  to  believe 
in  the  existence  of  hydrates  in  solution,  he  could  not  imagine  that  so 
large  a  number  as  was  suggested  would  arise,  or  that  the  102  breaks 
in  the  sulphuric  acid  curves,  for  example,  could  possibly  be  inter- 
preted as  evidence  of  as  many  distinct  hydrates.  There  was  no  in- 
dependent evidence  to  support  such  a  conclusion. 

Then  he  thought  Mr.  Pickering  was  illogical,  because  he  in- 
terpreted all  the  breaks  as  indicative  of  hydrates,  notwithstanding 
that  he  asserted — doubtless,  with  justice — that  both  water  and  sulph- 
uric acid  in  the  pure  state  consisted  of  complex  molecules  :  surely 
in  this  case,  as  change  would  set  in  at  either  end  of  the  curve,  it 
must  be  impossible  to  say  which  of  the  breaks  are  to  be  regarded  as 
indicative  of  change  in  the  composition  of  the  complex  molecules  of 
acid  and  water  respectively,  which  are  due  to  the  formation  of  hydrates 
consisting  of  simple  water  and  acid  molecules,  and  which  are  due  to 
the  formation  of  hydrates,  say,  of  simple  water  and  complex  acid 
molecules. 

With  regard  to  Mr.  Pickering's  contention  that  Mr.  Lupton  must 
be  wrong,  because  the  latter  had  dealt  with  the  part  of  the  curve 
which  included  that  hydrate  which  of  all  others  was  the  best 
characterised  hydrate  of  sulphuric  acid — a  hydrate  that  he  had  pre- 
pared before  them  in  the  room — Dr.  Armstrong  said  that,  from 
experiments  which  -were  being  carried  on  in  his  laboratory,  he 
was  inclined  to  believe  that  the  said  hydrate  probably  did  not  begin 
to  form  in  solution  until  the  temperature  sank  to  within  a  few 
degrees  of  its  point  of  fusion :  it  might  well  be  therefore  that  it  was 
not  present  in  the  solution  to  which  Mr.  Lupton's  conclusions  related. 
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The  more  the  speaker  studied  these  questions  experimentally,  the 
more  inclined  he  became  to  think  that  changes  of  composition, 
whenever  they  occurred,  were  indicated  on  curves  drawn  directly  to 
represent  the  experimental  results. 

Dr.  MoRLEY  said  that  it  appeared  to  him  that,  even  if  Mr.  Pickering 
was  correct  as  to  the  number  and  position  of  breaks  in  the  curves,  it 
by  no  means  followed  that  he  had  proved  the  existence  of  the  par- 
ticular hydi-ates  suggested.  A  break  in  the  curve  should  indicate 
that  some  new  hydrate  had  just  begun  to  form,  but  need  not  show 
what  that  hydrate  was.  Thus  it  was  probable  the  hydrate  CaCl28H20 
would  begin  to  form  before  the  entire  liquid  contained  a  percentage 
of  calcium  chloride  corresponding  to  that  formula ;  and  when  the 
liquid  had  attained  that  composition,  it  might  be  expected  to  contain, 
besides  the  hydrate  CaCLSHoO,  also  higher  and  lower  hydrates,  such 
as  CaClsQH^O  and  CaCloTH^O. 

Professor  RiJCKER,  while  fully  admitting  that  the  concordance  of 
the  numbers  obtained  by  Mr.  Pickering  from  observations  on  differ- 
ent physical  properties  of  the  solutions  might  fairly  be  urged  in  his 
favour,  thought  it  important  that  the  agreement  between  results  all 
of  which  depended  on  the  application  of  the  same  method  should  not 
be  regarded  as  conclusive  evidence  in  its  favour  if  it  were  otherwise 
open  to  grave  doubt. 

In  reality,  Mr.  Pickei'ing's  results  were  obtained,  not  by  calculation, 
but  by  a  method  of  observation  and  experiment  applied  to  curves, 
which  themselves  represented  the  results  of  other  experiments.  The 
instrument  used  was  a  flexible  ruler.  It  was  admitted  that  the 
curves  had  to  be  specially  drawn  and  the  scale  of  the  coordinates 
carefully  chosen,  if  the  results  were  to  be  satisfactory,  and  it  was 
difficult  to  believe  that  the  conclusions  arrived  at  did  not  in  large 
measure  depend  on  the  details  of  this  preliminary  adjustment. 

At  all  events,  as  in  the  case  of  all  other  experimental  methods,  the 
final  test  of  validity  is  whether  concordant  results  are  obtained  by 
different  observers,  and  it  was  therefore  important  that  those  who 
had  personally  tested  it  should  give  the  results  of  their  experience. 

The  speaker  had  himself  gone  over  Mr.  Pickering's  work  in  the 
case  of  one  of  the  sets  of  observations  on  the  densities  of  dilute 
sulphuric  acid  of  different  strengths,  and  he  could  bear  witness  to 
the  care  with  which  the  curves  were  drawn.  Nevertheless,  the  con- 
clusion he  arrived  at  was  precisely  similar  to  that  which  Professor 
Armstrong  had  expressed. 

In  the  case  of  the  more  striking  changes  in  direction  and  cui'vature 
which  were  clearly  visible  in  the  original  curve,  the  various  differ- 
ential curves  did  not  add  much  to  the  information  it  supplied.  On 
the    other   hand,    he    thought    that    the    evidence  afforded  by  these 


108 

secondary  curves  of  changes  of  curvature,  which  could  not  otherwise 
be  detected,  was  of  the  most  untrustworthy  character. 

The  assumption  seemed  often  to  be  made  that,  because  the  results 
of  experiments  were  more  closely  i-epresented  by  two  curves  than  by 
one,  there  must  be  a  discontinuity,  which  was  evidence  of  some 
physical  change.  That  this  conclusion  might  be  fallacious  is  evident 
from  the  fact  that,  if  a  sufficient  number  of  discontinuities  were  ad- 
mitted, the  results  of  experiment  might  be  represented  graphically 
with  absolute  fidelity. 

His  experience  of  the  method  would  lead  him  to  doubt  any  conclu- 
sions based  upon  it  alone  and  not  supported  by  independent  evidence. 
It  became  untrustworthy  just  when  it  professed  to  become  useful,  by 
supplying  information  which  could  not  otherwise  be  attained. 

Mr.  Pickering  said  that  Mr.  Lupton's  equation  represented  the 
rate  of  change  of  the  densities  as  a  straight  line,  while  the  figure 
which  the  actually  observed  rate  of  change  formed  was  as  different 
from  a  straight  line  as  could  well  be  imagined  (C.  S.  Trans.,  1890, 
80).  The  straight  line  might  be  regarded  as  fitting  a  greater  or 
smaller  portion  of  this  experimental  figure,  according  to  the  latitude 
allowed  to  experimental  error.  In  order  that  it  should  fit  that 
portion  of  the  figure  which  Mr.  Lupton  said  it  did,  the  latitude  to  be 
allowed  would  have  to  be  10  to  100  times  greater  than  that  for  which 
there  was  any  warrant.  This,  he  considered,  was  not  allowable.  The 
figui'es  here  referred  to  (and  exhibited  at  the  meeting)  were  the  first 
differential  figures  (rate  of  change)  deduced  directly  from  the  deter- 
minations themselves  ;  the  question,  therefore,  of  the  accuracy  attain- 
able in  differentiating  a  graph,  raised  by  Professor  Ramsay,  did  not 
apply  to  them. 

It  seemed  somewhat  rash  of  Professor  Armstrong  to  hold  that  a 
particular  hydrate  (H2S044H20)  did  not  exist  in  solution  at  mode- 
rately high  temperatui'es,  because  from  a  study  of  one  property  he 
had  recognised  it  at  low  temperatures  only,  especially  as  it  was  from 
his  own  results  at  high  temperatures  that  the  speaker  had  been  led 
to  seai'ch  for  it,  and  finally  to  isolate  it,  at  low  temperatures. 
The  multiplicity  and  complexity  of  the  hydrates  indicated  must,  no 
doubt,  endanger  the  acceptance  of  his  conclusions  amongst  chemists  ; 
but  without  reason,  he  thought,  for  we  are  at  present  in  the  dark  as 
to  the  nature  of  liquid  molecules  (see  loc.  cit.,  pp.  121-,  129).  He 
would  be  perfectly  I'eady  to  accept  any  other  explanation  of  the 
changes  with  weak  solutions  than  that  of  their  being  due  to  hydrates, 
but  he  considered  that  we  have  at  present  no  evidence  in  favour  of 
any  other  view,  or  of  their  being  due  to  changes  in  the  aggregation 
of  the  solvent  molecules,  while  the  fact  that  they  are  precisely 
tiituilar  to  the  changes  with  sti'ong  solutions  which  occur  at  simple 
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molecular  proportions  forces  us  to  attribute  them  to  the  same  cause 
as  the  latter,  until  some  evidence  to  the  contrary  be  forthcoming. 
He  had  already  alluded  to  bhe  question  raised  by  Dr.  Morley,  as  to 
why  the  existence  of  a  hydrate  should  cause  a  change  of  curvature  at 
exactly  the  strength  of  the  solution  corresponding  to  it  (loc.  cit, 
p.  138),  but  he  had  left  that  question  to  those  who  had  sufficient 
mathematical  abilities  do  deal  with  it.  Mendeleeff,  however,  appeared 
to  consider  that  no  exception  could  be  taken  on  that  score  (0.  S. 
Trans.,  1887,  p.  779). 

The  fact  mentioned  by  Professor  Riicker,  that  a  flexible  spring 
could  be  made  to  fit  any  complicated  curvilinear  figure  by  fixing  it  in 
position  by  a  sufficient  number  of  pins,  did  not  appear  to  disprove 
the  existence  of  definite  changes  of  curvature  in  the  figure ;  for  the 
forces  acting  on  the  spring  between  any  two  given  pins  would  be 
different  from  those  acting  on  it  between  any  other  two ;  and,  con- 
sequently, the  form  of  the  different  portions  of  the  spring  would  be 
represented  by  different  equations,  that  is,  there  would  be  changes  of 
curvature.  He  did  not  see  how  the  position  of  these  changes  of 
curvature  could  be  said,  on  either  theoretical  or  practical  grounds,  to 
depend  on  the  flexibility  of  the  sj^ring  used ;  for  he  believed  he  was 
correct  in  saying  that  all  springs,  when  acted  on  by  forces  of  a  similar 
nature,  assumed  similar  forms,  and  any  difference  in  the  degree  of 
curvature  due  to  a  difference  in  flexibility  might  be  counteracted  by  a 
difference  in  the  magnitude  of  the  forces  applied.  In  practice,  he 
had  used  numerous  springs  of  very  different  degrees  of  flexibility, 
without  finding  any  difference  in  the  position  of  the  changes  of 
curvature  indicated.  It  seemed  scarcely  correct  to  say  that  the 
application  of  a  flexible  lath  to  a  curvilinear  figure  led  to  different 
results  in  different  hands,  because  Mendeleeff's  conclusions  respecting 
the  densities  of  sulphuric  acid  differed  from  the  speaker's ;  for 
Mendeleeff  had  an  altogether  insufficient  number  of  experimental 
points  at  his  disposal,  and,  as  far  as  could  be  judged,  did  not  use  a 
flexible  lath  at  all  in  examining  them.  The  question  as  to  whether 
a  lath  could  or  could  not  be  used  in  locating  changes  of  curvature 
which  were  not  apparent  to  unassisted  inspection  might  be  most 
easily  settled  by  submitting  a  fictitious  series  of  determinations, 
calculated  from  sundry  different  equations,  to  examination  with  a 
lath,  and  ascertaining  whether  the  position  of  the  changes  of  curva- 
ture found  coincided  with  those  at  Avhich  the  equations  had  been 
changed.  He  was  quite  ready  to  submit  his  process  to  this  crucial 
test. 
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27.  "  Etliylic  aa'-dimetliyl-aa'-diacetyli^imelate  and  its  decomposi- 
tion products."  By  F.  Stanley  Kipping,  Ph.D.,  D.Sc,  and  J.  E. 
Mackenzie,  ]J.Sc. 

When  diacetylpentane  is  reduced  with  sodiurn  and  moist  ether  it  is 
converted  into  dimethyldihydroxyheptamethylene  (c/.  Kipping  and 
Perkin,  G.  S.  Trans.,  59,  214),  according  to  the  equation 

CH  ^^'^^z'C'Hz'CO'CHs  ^rr    _   r^\T   ^CH2'CH2'C(OH)'CH3 

CH.-CHs-CO-CHa       "      ~  CH.,-CHo-C(0H)-CH3' 

As  it  seemed  probable  that  other  1  :  7-diketones  would  behave  in  a 
similar  manner,  the  authors  have  prepared  aa'-dimethyl-aa'-diacetyl- 
pentane  by  the  method  described  below.  The  action  of  reducing 
agents  on  this  diketone  is  now  being  investigated  by  one  of  them,  but, 
as  a  considerable  amount  of  work  has  yet  to  be  done  on  the  subject, 
they  describe  in  the  present  paper  the  preparation  and  properties  of 
dimethyldiacetylpentane  and  of  various  other  compounds  obtained  in 
the  course  of  the  research. 

Ethylic  ccaf -dimetliyl-aoL  -diacetylpimelate, 

C02Et-CMeAc-[CHj3-CMeAc-CO.Et, 

is  formed  in  considerable  quantities  when  ethylic  sodiomethylaccto- 
acetate  (2  mols.)  is  treated  with  trimethylene  bromide  (1  mol.)  in  ab.so- 
lute  alcoholic  solution  ;  it  is  a  colourless  oil  boiling  at  233 — 235"  under 
a  pressure  o£  50  mm.,  and  it  combines  readily  with  phenylhydrazine 
(2  mols.)  yielding  a  i-eddish-yellow  dihydrazone,  which  has  the  com- 
position C29H40N4O4.  On  boiling  with  alcoholic  potash  the  ethereal 
salt  is  readily  decomposed,  the  principal  products  being  aa'-dimethyl- 
aa'-diacetylpentane,  aa'-dimethyl-a-acetylcaproic  acid,  and  aa'-di- 
meth^'lpimelic  acid. 

ccx'-Dimethyl-aa-diacetylpentane, 

CH3-CO-CHMe-[CH2]3'CHMe-CO-CH3, 

is  a  colourless  liquid  boiling  at  202 — 204°  under  a  pressure  of  150 
mm. ;    when  treated  with  hydroxylamine  it  is  converted  into  a  crys- 
talline dioxime,  CnH22N"202,  which  melts  at  93 — 94°. 
acc'-Diviethyl-cc-acetylcaproic  acid, 

CH3-CO-CHMe-[CHo]3-CHMe-COOH, 

is  a  colourless  oil  boiling  at  226 — 228°  nuder  a  pressure  of  70  mm  , 
seemingly  with  slight  decomposition.  The  silcer  salt,  CioHnOsAg, 
ethylic  salt,  C12II22O3,  inethylic  salt,  CnHooOi,  and  the  hydroxime, 
C10H19NO3,  are  described. 

a.ot! -Bimeth'jlpimelic  acid,  C02H*OHMe-[CHo]3*CHMe*C02H,  sepa- 
rates from  light  petroleum  in  well-defined  crystals,  melts  at  80 — 81°, 
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and  is  readily  soluble  in   most  ci'dirary  solverifs.     The  siheo-  salt, 
C9Hu04Ag2,  and  the  baruim  salt,  CgHuOiBa,  -were  prepared. 

EtJiylic-aa'-diviethylpimelate,  C00Et-CHMe-[CHo]3-CHMe-C00Et, 
is  formed  in  tlie  place  of  etbyl  dimethyldiacetylpimelate  \i'hen  tri- 
methylene  bromide  is  treated  with  ethyl  sodiomethylacetoacetate  in 
alcoholic  solution,  the  alcohol  employed  being  not  quite  anhydrous ; 
it  is  a  colourless  oil  boiling  at  190 — 191°,  under  a  pressui^e  of  80  ram. 

28.   "Volatile  platinum  compounds."      By  W.  Pullinger. 

At  Professor  Lothar  Meyer's  suggestion,  the  author  has  further 
studied  the  volatile  compounds  of  platinum  with  chlorine  and  carbon 
monoxide  described  by  Schiitzenberger,  with  the  object,  if  possible, 
of  determining  their  vapour  density.  He  describes  their  behaviour 
when  heated  in  various  gases ;  as  they  do  not  completely  volatilise, 
even  in  carbonic  oxide,  he  was  unsuccessful  in  accomplishing  his 
object. 

In  preparing  the  compounds,  he  has  obtained  a  novel  compound  of 
the  formula  PtCl6C203  as  a  non-volatile,  yellow,  crystalline  solid, 
easily  soluble  in  water,  and  recoverable  apparently  imchanged  from 
the  solution.  Liquid  carbonyl  chloride  at  100°  is  found  to  act  as  a 
solvent  of  Schiitzenberger's  compounds,  depositing  them  on  cooling  in 
large  crystals. 

The  author  has  prepared  the  compound  PtBroCO  by  heating  plati- 
nous  bromide  in  an  atmosphere  of  carbonic  oxide  ;  apparently  it  is  the 
only  product  even  when  excess  of  the  gas  is  used.  It  crystallises  in 
well-defined  needles  melting  at  177°,  and  volatilising  with  extreme 
difficulty,  even  in  an  atmosphere  of  carbonic  oxide. 

Directions  are  given  for  the  preparation  of  platinic  bromide  and 
iodide,  from  which  it  appears  that  platinum  sj^onge  readily  dissolves 
when  merely  boiled  with  either  a  solution  of  bromine  in  bromhydric 
acid  or  of  iodine  in  iodhydric  acid. 

Discussion. 

Dr.  Collie  mentioned,  as  an  instance  of  a  volatile  metallic  deriva- 
tive, that  he  had  recently  had  occasion  to  notice  that  the  copper 
derivative  of  the  double  ketone  diacetylmethane,  (AcoCH)2Cu,  was 
volatile. 
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At  the  next  meeting,  on  .[une  18th,  there  will  be  a  ballot  for  the 
election  of  Fellows,  and  the  following  papers  will  be  read: — 

"The  action  of  sulphuric  acid  on  dehydracetic  acid."  By  Dr. 
Collie. 

"  The  refractive  power  of  certain  organic  compounds  at  different 
temperatures."     By  Dr.  W.  H.  Pcrkin,  F.R.S. 

"  The  formation  of  salts — a  contribution  to  the  theory  of  electro- 
lysis, and  of  the  natui^e  of  chemical  change  in  the  case  of  non- 
electrolytes."     By  Henry  E.  Armstrong. 
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June   18th,  1891.     Professor  A.  Cruni  Brown,  F.R.S.,  President,  in 

the  Chair. 

Mr.  F.  J.  Bloomer  was  formally  adrQitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
William  P.  R.  Newlands,  Rosa,  North-West  Pi^ovince,  India ; 
Laurence  Priestley,  Forest  View,  Noel  Street,  Nottingham ;  Thomas 
Armistead  Ward,  Preston  Road,  Blackburn. 

The  following  were  elected  Fellows  of  the  Society  : — Tom  St,  John 
Belbin ;  Edward  Brown;  Ernest  A.  Congdon,  Ph.B.  ;  W.  Porter 
Dreaper;  William  Duncan;  Alfred  John  Gregory;  Frederick  R. 
Holloman ;  John  Knowles ;  Frank  H.  Leeds ;  Robert  xlndrew  Scott 
^Jacfie  ;  Arthur  Michael ;  Thomas  Mitchell ;  Harry  Joseph  Marston 
Mousley  ;  James  Lane  Notter,  M.D. ;  F.  M.  Perkin  ;  Edward  Rhodes  ; 
Edmund  Charles  Rossiter  ;  John  Shields ;  Frank  O.  Solomon  ;  John 
Taylor;  Frederick  Tetley ;  Dr.  Otto  Carl  Weber;  Seward  W. 
Williams. 

The  following  papers  were  read  : — 

29.  "  A  note  on  some  interactions  of  dehydvacetic  acid."  By  J. 
Norman  Collie,  Ph.D.,  F.R.S.E.,  University  College,  London. 

During  the  last  six  months  the  author  has  been  working  with  large 
quantities  of  dehydracetic  acid,  and  he  finds  that  several  important 
reactions  of  this  interesting  substance  have  hitherto  escaped  notice. 

In  its  prepai-atiou,  by  passing  ethylic  acetoacetate  through  a  red-hot 
tube,  it  is  stated  that  alcohol  is  formed  ;  the  author  finds  that  large 
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qimntities  of  ethylene  gas  and  acetone  are  produced  as  well.  He 
also  finds  that  dehydracetic  acid  is  volatile  to  a  considerable  extent 
with  steam,  and  is  also  decomjiosed  by  boiling  with  water  to  a  small 
extent  into  carbon  dioxide  and  dimethylpyrone  : 

aH.O,  +  H,0  =  C:H,0,  +  CO,  +  H,0. 

In  the  evaporation,  therefore,  of  a  solution  of  the  acid  a  large 
quantity  of  the  acid  is  lost.  This  decomposition  into  dimethylpyrone 
is  effected  far  more  readily  if  the  acid  is  boiled  with  strong  chlor- 
hydric  acid ;  if  50  grams  ai'e  boiled  with  the  ordinary  fuming  acid,  in 
about  half  an  hour  the  whole  is  converted  into  carbon  dioxide  and 
a  soluble  compound  of  dimethylpyrone  Avith  hydrogen  chloride.  This 
hydrochloride  crystallises  from  strong  solutions  in  magnificent  groups 
of  tabular  crystals.  Feist  states  (Anitalen,  257,  253)  that  chloi"- 
hynric  acid  is  almost  without  action  on  dehydracetic  acid. 

The  barium  salt  of  dehydracetic  acid  seems  to  be  7iot  a  salt  of  the 
compound  CyHsiOi,  but  of  the  true  tetracetic  acid,  CbHinOs,  and  lias 
the  formula  (CgH.Ojy.Ba. 

A  curious  copper  salt  has  been  obtained .  If  dehydracetic  acid  be 
added  to  a  solution  of  copper  acetate  in  a  large  excess  of  ammonia,  on 
allowing  to  stand,  a  pink,  insoluble  salt  separates.  This  salt  is  very 
stable,  and  is  not  decomposed  even  wheu  boiled  with  sulphuretted 
hydrogen ;  but  if  chlorhydric  acid  is  added  it  is  at  once  decomposed 
and  dehydracetic  acid  is  re-formed. 

The  formula  of  the  salt  seems  to  be  C.;4ll2509X:jCu.  Such  a  salt 
could  be  produced  according  to  tbe  following  equation : — 

San.Oi  +  3XH3  +  CuCCH.O,)  =  Ce,H:oO,X3Cu  +  3H,0 

+  2C0H4O,. 

30.  "  The  lactone  of  ti'iacetic  acid."  By  J.  Xorman  Collie,  Ph.D., 
F.R.S.E.,  University  College,  London. 

In  a  paper  wliich.  the  author  commuicated  to  tbis  Society  some  short 
time  ago  (Ti'ans.,  1890,  189)  on  the  constitution  of  dehydracetic  acid, 
he  pointed  out  tbat  if  the  formula  which  he  proposed  for  dehydracetic 
acid  were  the  correct  one,  it  would  then  be  the  c-lactone  of  tetracetic 
add.  The  folloAving  list  was  then  given,  which  was  intended  to 
show  the  connection  between  the  condensed  acids  formed  from  acetic 
acid : — 

CHa-CO-CHs-CO'CHo-CO-CH./COOH,  tetracetic  acid. 
CHa-CO-CHo-CO-CHo-COOH,  triacetic  acid. 
CHs-CO-CHo-COOH,  diacetic  acid. 
CH,,-COOH,  acetic  acid. 
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At  tliat  time  no  acid  coiTesjionding  to  triacetic  acid  was  known. 
Since  then  the  author  has,  liowever,  been  able  to  obtain  the  lactone 
of  this  acid  by  the  action  of  90  per  cent,  sulphuric  acid  on  dehydracetic 
acid  at  a  temperature  of  130 — 135°  C.  : — 

CsHsOi  +  H,0  =  CeHeOa  ^-  C.H.O,. 

It  crystallises  from  water  in  fine  needles,  m.  p.  183 — 189^  (corr.). 

The  properties  of  this  new  lactone  resemble  those  of  dehydracetic 
acid.  It  does  not  form  a  stable  ammonium  salt,  for,  on  evaporation 
of  a  solution  of  the  acid  in  ammonia  over  sulphuric  acid  in  vacuo,  a 
certain  quantity  of  the  acid  results. 

When  boiled  with  acids  or  water  it  yields  carbon  dioxide  and 
acetyl  acetone,  resembling  dehydracetic  acid  and  diacetic  acid  in  this 
respect : — 

CH3'C0-CH,-C0-CH,-C0-CH,-C00H  =  CO,  + 

CH3-CO-CHo-CO-CH,-CO-CH3. 
CHa-CO-CHo-CO-CH.-COOH  =  CO.  +  CHaCO-CHoCO-CHs. 
CHs-CO-CHa-COOH  =  CO.,  +  CHaCO-CHs. 

When  warmed  with  strong  solution  of  caustic  soda,  acetone  and 
acetic  acid  are  produced. 

With  bromine  a  mono-substituted  bromine  derivative  is  formed 
(m.  p.  200—205°)  :— 

CeHeOs  +  Bro  =  CsH^BrO^  +  HBr. 

If  treated  with  hydroxylainine  an  hydroximc  is  formed,  crystal- 
lising in  long  needles,  m.  p.  230 — 231°  (corr.). 

And  finally,  if  the  ammonium  salt  is  heated  a  nitrogen  compound  is 
produced,  which  is  either  a  pyridine  or  pyrrol  derivative,  as  it  does 
not  give  any  ammonia  when  heated  with  caustic  soda:  — 

CsHfiOa  +   NHa  =  CeH.NO,  +   H,0. 

The  investigation  of  this  new  compound  is  not  yet  completed. 

31.  "  The  refractive  power  of  certain  organic  compounds  at 
different  temperatures."     By  W.  H.  Perkin,  Ph.D.,  F.R.S. 

Having  found  that  the  magnetic  relations  of  substances,  when 
examined  at  temperatures  wide  apart,  showed  that  certain  variations 
took  place  after  allowing  foi-  change  of  density,  experiments  having 
been  made  by  the  authors  in  reference  to  the  refractive  power  of 
liquids  under  similar  circumstances.  After  describing  the  apparatus 
used,  results  are  given  showing  that  the  specific  refractive   energy 
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of  the  substances  examined  is  not  constant  for  all  tempevatnres.  The 
experiments  were  made  at  temperatures  from  about  14  to  92,  and 
for  the  lines  A.  C  D,  and  F,  the  differences  obtained  were  calculated 
for  a  variation  of  100'',  so  that  comparison  could  be  more  easily  made, 

aiid  are  as  follows  : — 

Ma-  1  MA  -1 

d      '  d     ^' 

Aniline    O'OuSlO  0-2897 

Toluene    0-00329  0-2910 

Heptane 000291  02914 

Dimethylaniline 0-002".3  O-.S057 

Phenyl  iodide 000214  0-4378 

Octyl  iodide 0-00190  0-4549 

Cinuamic  ether 0-00324  0-7080 

Methylene  iodide 0-00401  0-8685 

By  comparing  the  lines  A  and  F  it  was  also  found  that  the  disper- 
sion was  slightly  diminished  by  rise  of  temperature.  Wlien  calcu- 
lated by  Lorentz's  formiila,  the  numbers  gave  higher  results  for  high 
temperatures  than  for  lower  ones,  showing  the  formula  is  not  suitable 
for  the  calculation  of  experiments  made  at  high  temperatures. 
Ketteler's  experiments  with  water,  alcohol,  and  carbon  disulphide  are 
also  referred  to.  The  influence  of  heat,  therefore,  affects  both  the 
refractive  power  as  well  as  the  magnetic  rotatory  power  of  substances  ; 
the  result,  however,  are  not  comparable  as  to  the  extent  of  change. 

Discussion. 

Dr.  Gladstone  remarked  that  in  the  original  paper  by  Mr.  Dale 
and  himself,  published  in  1863,  they  had,  as  the  result  of  an  exami- 
nation of  23  different  liquids,  come    to  the   conclusion  that   ' — -. — 

was  "  nearly  a  constant  *'  at  all ^ temperatures.  They  had  tested  this 
for  the  theoretical  limit  of  the  spectrum  according  to  Cauchy's 
formula,  as  well  as  for  the  lines  A  and  H.  Landolt  and  Wiillner 
seem  to  have  expected  that  the  slight  differences  recorded  were  due 
to  experimental  error,  but  on  carefully  repeating  the  experiments 
they  arrived  at  a  similar  result.  Dufet,  in  1885,  published  an  elaborate 
paper,  in  which  he  proved  that  the  general  law  was  not  absolutely 
true,  but  a  near  approximation.  Nasini  and  Bernheimer,  in  1884, 
published  very  careful  observations  both  on  saturated  and  unsatu- 
rated compounds,  dealing  both  with  the  specific  refraction  and  dis- 
persion; while  Weegman  and  others  have  also  contributed  material 
to  the  general  investigation  of  the  subject. 

Dr.  Perkin's  experiments  were  particularly  valuable  on  account  of 
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the  indications  tlicy  give  that  the  i-ate  of  change  of  specific  refraction 
is  greater  at  high  than  at  low  temperatures,  and  as  they  afforded, 
clearer  proof  tbau  has  been  hitherto  given  that  the  specific  disper- 
sion does  deci'ease  with  the  temperature.  If  it  should,  be  found  to  be 
a  general  fact  that  the  change  is  proportionaljy  greater  in  saturated, 
than  in  unsaturated  compounds,  and  still  greater  in  such  bodies  as 
cinnamic  ether,  another  connection  will  have  been  established 
between  this  phenomenon  and  what  we  already  know  of  refraction, 
dispersion  and  magnetic  rotation. 

The  observation  that  the  values  decrease  as  the  temperature  rises 
if  calculated  by  the  old  formula,  while  they  increase  as  calculated 
from  Lorentz's  formula,  seemed  to  be  an  argument  in  favour  of 
the  older  formula  ;  as  the  hotter  liquid  is  approaching  the  con- 
dition of  a  gas,  and  it  is  well  known  that  the  refraction  of  a  substance 
is  somewhat  smaller  in  the  gaseous  than  in  the  liquid  state. 

Professor  Thorpe  said  that  it  would  be  specially  important  to 
study  the  influence  of  temperature  on  refractive  power  in  the  case  of 
liquids,  such  as  acetic  acid,  which  were  believed  to  undergo  mole- 
cular change  ;  and  it  would  also  be  interesting  to  know  what  was  the 
behaviour  of  the  phosphorus  compounds,  as  the  optical  properties  of 
many  of  these  were  most  anomalous. 

Mr.  HiBBERT   thought  that  the   superiority  of   the  — -^ —    formula 

over  Lorentz's  formula  brought  oat  by  Dr.  Perkin  was  an   important 
result. 

32.  "Note  on  a  volatile  compound  of  iron  and  carbonic  oxide." 
By  Ludwig  Mond,  F.R.S.,  and  F.  Quincke,  Ph.  D. 

The  authors  describe  experiments  from  which  they  conclude  that 
iron  forms  a  volatile  compound  with  carbonic  oxide  of  the  formula 
Fe(C0)4  corresponding  to  that  of  nickel.  Very  finely  divided  iron 
— obtained  by  reducing  iron  oxala  '^  by  hydrogen  at  a  temperature 
but  little  exceeding  400°  and  allowing  it  to  cool  to  80"  in  hydrogen — 
when  heated  in  an  atmosphere  of  carbonic  oxide,  gave  a  gas  which 
burnt  with  a  yellow  flame  ;  and  on  passing  the  gas  through  a  heated 
tube  a  mirror  of  ii'on  was  formed  at  between  200°  and  350",  while  at 
higher  temperatures  black  flakes  of  iron  and  carbon  were  deposited. 
Only  about  2  grams  of  iron,  however,  was  volatilised  after  six  weeks 
treatment  of  12  grams  of  the  metal;  it  was  necessary  every  five  or 
six  hours  to  interrupt  the  opei'ation  and  to  reheat  the  iron  to  400^  in 
hydrogen  during  about  20  minutes.  When  passing  carbonic  oxide 
at  the  rate  of  about  2^  litres  per  hour,  not  more  than  0"01  gram  of 
iron  was  volatilised,  corresponding  to  less  than  2  c.c.  of  the  compound 
Fe(C0)4  in  a  litre  of  gas.     The  authors  have  effected  an  analysis  of 
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the  compound  by  passing  the  mixture  of  gases  into  mineral  oil  l)oiHng 
between  250°  and  300',  and  heating  the  solution  so  obtained  to  180°  ; 
iron  free  from  carbon  is  then  deposited  and  carbonic  oxide  gas  is 
evolved.  Five  analyses  are  quoted,  the  results  of  which  give  a  ratio 
of  Fe  :  CO  varying  only  from  1  :  4-03  to  1  :  4-2G4. 

Discussion. 

Dr.  Armstroxg  said  that  the  author.^?'  discovery  was  even  more  in- 
teresting than  that  of  the  nickel  compound  which  they  had  previously 
described  in  conjunction  with  Dr.  Langer,  on  account  of  the  explana- 
tion which  it  might  be  held  to  afford  of  the  permeability  of  iron  by 
carbonic  oxide  at  high  temperatures,  as  well  as  of  the  production  of 
steel  by  the  cementation  process,  phenomena  to  Avhich  Graham  had 
drawn  attention.  Just  as  platinum  Avas  permeable  by  hydrogen  and 
silver  by  oxygen  at;  high  temperatures,  so  iron  was  permeable  by 
carbonic  oxide  :  it  might  be  supposed  in  each  case,  because  a  dis- 
sociable compound  of  the  metal  with  the  gas  was  formed. 

Professor  Thorpe,  after  referring  to  the  value  of  authors'  observation 
as  shedding  light  on  the  production  of  steel  by  the  cementation  pro- 
cess, stated  that  in  studying,  in  conjunction  with  Mr.  Ellis,  the  inter- 
action of  nitrogen  peroxide  and  carbonic  oxide  under  the  influence  of 
finely  divided  platinum,  he  had  recently  had  occasion  to  observe  that 
platinum  had  the  property  of  causing  the  separation  of  carbon  from 
carbonic  oxide. 

Mr.  MoxD,  in  reply,  said  that,  although  the  application  of  their 
discovery  in  the  directions  indicated  had  not  escaped  their  notice, 
they  had  refrained  from  discussing  such  matters,  as  the  compound 
was  only  obtained  at  low  temperatures. 

Dr.  Armstroxg  said  that  this  might  well  be  the  case  ;  but,  as 
Mr.  Mond  and  Dr.  Quincke  had  established  the  all-important  fact 
that  ii'on  had  a  specific  affinity  for  carbonic  oxide,  the  argument  he 
had  used  would  apply,  although  the  compound  might  not  be  suffi- 
ciently stable  at  high  temperatures  to  exist  alone. 

33.  "  The  formation  of  salts — a  contribution  to  the  theory  of 
electrolysis,  and  of  the  nature  of  chemical  change  in  the  case  of 
non-electrolytes."     By  Henry  E.  Armstrong. 

The  author  di-aws  attention  to  the  recent  reseai-ches  of  Claisen,  W". 
Wislicenus  and  others,  which  clearly  show  that  ethereal  salts,  such  as 
ethylic  acetate,  form  compounds  with  sodium  ethylate,  and  to  the 
bearing  which  these  results  have  on  the  theory  of  the  formation  of 
salts  generally.  It  may  be  supposed  that  in  all  cases  the  acid  and 
the  "  base  "  in  the  first  instance  combine,  and  that  the  salt  is  formed 
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by  STibeqnent  interactions  ^vithin  the  nioleciTle.  In  like  raannei%  acids 
form  dissociable  compounds  with  water,  and  it  is  by  the  occurrence 
of  changre  within  such  systems  under  the  influence  of  an  electro- 
motive  force  that  electroh'sis  is  effected. 

In  those  cases  in  Avhich  the  compound  is  highly  unstable  and  prone 
to  dissociate,  the  opportunity  for  change  to  take  place  within  the 
system  is  bnt  slight,  and  consequently  the  acid  is  a  weak  one,  and  its 
solution  of  relatively  low  conducting  power.  In  the  case  of  non- 
electi'olytes,  the  occurrence  of  change  may,  in  like  manner,  be 
supposed  to  occur  within  complex  systems  formed  by  the  union  of 
the  interacting  substances — systems  which  are  comparable  with  those 
formed  by  the  union  of  acid  and  "  base." 

34.  "  Dibenzyl  ketone."  By  Sydney  Young,  D.Sc,  Pi-ofessor  of 
Chemistry,  University  College,  Bristol. 

Dibenzyl  ketone  was  prepared  by  Popow  (Be/:,  6,  .560)  by  the 
action  of  heat  on  calcium  phen^-lacetate. 

The  author  finds  that  when  the  calcium  salt,  dried  at  130°,  is 
heated  in  a  hai'd  glass  tube  in  a  combustion  furnace,  the  yield  is  very 
poor,  even  when  the  temperature  is  kept  as  low  as  possible,  and  Avhen 
a  current  of  dry  carbon  dioxide  is  passed  through  the  tube.  After 
laborious  purification  of  the  product,  not  more  than  27  per  cent,  of 
the  theoretical  amount  of  pure  ketone  was  obtained. 

The  action  of  heat  on  the  calcium  salt  was  then  more  carefully 
studied,  and  it  was  found  that  the  decomposition  begins  at  about 
360°,  and  is  very  rapid  at  445°,  the  boiling  point  of  sulphur. 

A  considerable  quantity  of  calcium  phenylacetate  was  then  heated 
by  means  of  the  vapour  of  boiling  sulphur  in  a  special  apparatus 
described  fully  in  the  paper.  More  than  50  per  cent,  of  the  theo- 
retical was  obtained  by  crystallisation  of  the  crude  product  from 
small  quantities  of  ether,  and  by  fractionation  and  subsequent  re- 
crystallisation  of  the  residues,  the  total  yield  of  pure  ketone  was 
increased  to  76 "(3  per  cent. 

Pure  dibenzyl  ketone  melts  at  33'0°,  and  boils  at  330'5o°  under 
normal  pressure. 

35.  "  The  vajiour  pressures  of  dibenzyl  ketone."  By  Sydney 
Young,  D.Sc,  Professor  of  Chemistry,  University  College,  Bristol. 

Constant  temperatures  above  280",  the  boiling  point  of  bromo- 
naphthalene,  may  be  obtained  by  means  of  the  vapour  of  mercury 
boiling  under  known  pressure,  but  there  are  serious  objections  to 
this  substance.  Benzophenone  gives  very  good  results  according  to 
Crafts    (Amer.    J.    Sci.,    5,   No.    5),    but    the    boiling    point,    306°, 
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is  not  sufficiently  far  removed  from  that  of  bi'omonaplithalene  to 
give  a  good  range  of  temperature.  Dibenzyl  ketone  boils  at  330o5", 
and  althongli  it  suffers  a  slight  amount  of  decomposition  on  long 
continued  boiling,  the  temperature  of  the  vapour  is  not  perceptibly 
attected.  The  ketone  may  also  be  readily  purified  by  recrystallisa- 
tion  from  small  quantities  of  ether. 

The  vapour  pressures  from  230°  to  280°  were  determined  in  a 
modified  distillation  bulb,  the  temperature  being  measui'ed  Avith  a 
mercuriffl  thermometer  standardised  by  means  of  bromonaphthalene. 
At  higher  temperatures  a  mercury  vapour  pressure  thermometer  was 
employed,  and  the  ketone  was  boiled  in  a  wide  glass  tube,  enlarged 
into  a  bulb  at  its  lower  end. 

Four  series  of  determinations  were  made  with  very  concordant 
results. 

The  logai'ithms  of  the  pressure  were  mapped  against  the  tempera- 
ture, and  the  constants  for  Biot's  formula  (log  jp  =  a  +  hyJ)  were 
calculated  from  the  values  at  230°,  280°  and  330°. 

From  these  constants  the  vapour  pressures  were  calculated  at  each 
10°  from  230°  to  330°,  and  for  each  degree  from  280°  to  330°. 

The  results  are  tabulated  in  the  paper. 

36.  "  The  vapour  pressures  of  mei'cury."  B3-  Sydney  Young, 
D.Sc,  Professor  of  Chemistry,  University  College,  Bristol. 

In  vol.  49,  pp.  37 — 50,  of  the  Transactions,  an  account  was  given 
by  Dr.  Ramsay  and  the  author  of  determinations  of  the  vapour  pres- 
sures of  mercury  at  several  widely  different  temperatures,  and  tables 
of  vapour  pressure,  based  on  these  results,  were  added.  The  highest 
temperature  at  which  observations  were  made  was  that  of  the  vapour 
of  sulphur  boiling  under  atmospheric  pressure,  and  in  calculating  the 
results  the  boiling  point  of  sulphur  given  by  Regnault  was  taken  as 
correct. 

From  a  recent  research  by  Calleudar  and  Grittiths  {Phil.  Trans., 
182,  A,  119)  it  appears,  however,  that  Regnault  overestimated  this 
temperature  by  neaidy  4°,  and  the  vapour  pressures  of  mercury  at 
high  temperatures  therefore  requii'e  correction. 

Messrs.  Callendar  and  Griffiths  have  also  redetermined  the  boiling 
point  of  mercury  by  means  of  their  platinum  thennometer,  and  the 
temperature  they  have  observed  is  about  1'5°  lower  than  that  given 
in  the  tables  of  Ramsay  and  Young. 

Two  additional  observations  of  the  vapour  pi'essures  of  mercur\-  at 
183' 75°  and  23o"9°  have  been  made,  and  from  the  previous  results  by 
Ramsay  and  Young  (corrected  at  the  highest  temperature  for  the 
alteration   in   the  boiling    point    of    sulphur),  the    boiling    point    of 
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mercury  given  by  Calleudar  and  Griffiths,  and  the  values  at  183"75° 
and  236*9°,  the  vapour  pressures  of  mercury  at  each  10°  from  180"  to 
480°,  and  for  each  degi'ee  from  330°  to  360°  have  been  recalculated, 
and  the  tabulated  results,  with  an  account  of  the  method  of  calculation, 
are  given  in  the  paper. 
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EXTRAORDINARY  GENERAL  MEETING. 
June  25th,  1891.     Professor  Crum  Brown,  President,  in  the  Chair. 

The  reqnest  of  certain  Fellows  to  the  President  to  summon  an 
Extraordinary  General  Meeting  of  the  Society  and  the  notice  con- 
vening the  meeting  were  read,  and  on  the  motion  of  the  President 
it  was  agreed  that  the  jDroposals  submitted  for  amending  and  altering 
the  bye-laws  should  be  taken  as  read,  printed  copies  having  been 
circulated  among  the  Fellows. 

The  President  suggested  that  the  most  convenient  course  would  be 
for  the  Fellows  at  whose    i^equest  the  meeting  had   been  called  to 


explain  aud  justify  in  general  terms  theii-  proposals,  and  to  leave  the 
discussion  of  details  to  a  later  period.  !Mr.  James  Wilson,  however, 
urged  that,  as  specific  resolutions  had  been  submitted,  the  several 
bye-laws  should  be  sepai'ately  considered,  and  the  President  having 
agreed  that  this  course  would  be  in  accordance  with  his  ruling  if  the 
motion  wt^re  confined  in  each  case  to  an  affirmation  of  the  principle, 
Mr.  "Wilson  moved  :  "  That  Bye-law  I  be  altered  in  the  sense  indi- 
cated by  the  claases  already  in  the  hands  of  the  Fellows."  He  then 
indicated,  with  special  reference  to  Clause  3,  the  reasons  which,  in 
the  opinion  of  the  memorialists,  rendered  such  alterations  desirable. 

The  motion  was  seconded  by  Dr.  Teed. 

Professor  Tilden,  in  his  capacity  as  President  of  the  Institute  of 
Chemistry,  strongly  deprecated  the  proposal  that  Fellow.ship  of  the 
Chemical  Society  should  be  regarded  as  a  professional  qnalification. 

^Ir.  Carteighe  then  moved  the  following  amendment : — 

"  That  this  meeting  declines  to  pledge  itself  to  any  amendment  or 
modification  of  the  bve-laws  which  has  not  been  approved  and 
recommended  to  the  Fellows  for  adoption  by  the  Council." 

Sii'  F.  A.  Abel  seconded  the  amendment. 

Mr.  Cassal.  Mr.  Lloyd  and  Dr.  Xewton  addressed  the  meeting  in 
support  of  the  original  motion.  Mr.  Warington,  Mr.  Page,  Dr. 
OHling  and  Mr.  Friswell  spoke  in  favour  of  the  amendment. 

Mr.  Clayton  spoke  in  answer  to  objections  made  by  Mr.  Page  to 
the  use  of  the  letters  F.C.S..  &c..  under  certain  circumstances. 

Mr.  Goffin  also  spoke. 

Mr.  Lloyd  and  Dr.  Teed  having  been  nominated  tellers  for  the 
original  motion,  and  Messrs.  Groves  and  Warington  for  the  amend- 
ment, the  meeting  then  divided. 

The  votes  recorded  were — 

For  the  amendment 13" 

Against         ,. 47 

Majority  for  the  amendment 90 

Professor  Odliug  then  took  the  Chair,  and  declared  the  following 
resolution  carried  : — - 

"  That  this  meeting  declines  to  pledge  itself  to  any  amendment  or 
modification  of  the  bye-laws  which  has  not  been  approved  and 
recommended  to  the  Fellows  for  adoption  by  the  Council." 

On  the  proposal  of  Dr.  Teed,  seconded  by  Mr.  Carteighe,  a  vote  ofj 
thanks  to  the  President  for  his  conduct  in  the  Chair  was  carried. 
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Titles   of  Papers   communicated  to    the   Society  and  printed  in  tlie 
Transactions  during  tlie  recess. 

37.  "  Eeseai'ches  on  the  terpenes.     Oncamphene."     By  J.  E.  Marsh, 
M.A.,  and  J.  A.  Gardner. 

38.  "  Action  of  nitrosyl  chloride  on  metals."    By  J.  J.  Sudborough, 
B.Sc. 

39.  "  The  influence  of  temperature  on  germinating  barley."     By  T. 
Cuthbert  Day. 

40.  "Researches    in  the   triazine    series."      By  Raphael  Meldola, 
F.R.S.,  and  Martin  0.  Forster. 

41.  "  The  action  of  picric  chloride  on  amines  in  presence  of  alkali." 
By  G.  S.  Turpin,  M.A.,  D.Sc. 

42.  "  Researches  on  the  terpenes.     11.  On  turpentine."     By  J.  E. 
Marsh,  M.A.,  and  J.  A.  Gardner. 

43.  "  On  diphenylisosuccinic   acid   and   ^-diphenylpropionic  acid." 
By  G.  G.  Henderson,  D.Sc,  M.A. 

44.  "  Preparation  and  properties  of  ethj'l  hydrogen  fumarate  and 
ethyl  hjdrogen  maleate."     By  John  Shields,  Ph.D.,  B.Sc. 

45.  Action  of  ammonia  on  ethereal  salts  of  organic  acids."     By  S. 
Ruhemann,  Ph.D.,  M.A,  and  R.  S.  Morrell,  B.A. 

46.  "  Contributions    to   the   knowledge    of    niucic   acid."      By    S. 
Ruhemann,  Ph.D.,  M.A.,  and  S.  F.  Dufton,  B.A.,  B.Sc. 
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47.  "  Oi-thoqninolineliydrazine."     By  S.  F.  Dafton,  B.A.,  B.Sc. 

48.  "  Oxidation  of  cobalt  salts  by  electrolysis."  By  Huo-h  Mar- 
shall, D.Sc. 

49.  "  Tlie  persulphates."     By  Hugh  Marshall,  D.Sc. 

50.  "  Acetylcarbinol."     By  W.  H.  Pcrkin,  Jun.,  Pli.l).,  F.R.S. 

51.  "  Action  of  methylene  iodide  on  the  disodium  compound  of 
ethyl  pentanetetracarboxylate.  Synthesis  of  hexamethylene  deriva- 
tives."     By  W.  H.  Perkin,  Jan.,  Ph.D.,  F.R.S. 

52.  "  Synthesis  of  homologues  of  pentanetctracarboxylic  acid  and 
of  pimelic  acid."  By  W.  H.  Perkin,  Jun.,  Ph.D.,  F.R.S.,  and 
Bertram  Prentice. 

53.  "  The  synthetical  formation  of  closed  carbon  chains.  Part  I 
(rontinued).  The  action  of  ethylene  bromide  on  the  sodium  com- 
pounds of  ethyl  acetoacetate  and  ethyl  benzoylj^cetate.  By  T.  Rhymer 
Marshall,  D.Sc,  and  W.  H.  Perkin,  Jun.,  Ph.D.,  F.R.S. 

54.  "  On  the  vapour  pressures  and  molecular  volumes  of  acetic 
acid."     By  Sydney  Young,  D.Sc. 

55.  On  the  vapour  pressures  and  molecular  volumes  of  carbon 
tetrachloride  and  stannic  chloride."     By  Sydney  Young,  D.Sc. 

56.  "  On  the  freezing  points  of  triple  alloys  of  gold,  cadmium,  and 
tin."     By  C.  T.  Heycock,  M.A.,  and  F.  H.  JS'eville,  M.A. 

57.  "The  snlphonic  derivatives  of  camphor."  By  J.  E.  Marsh, 
M.A.,  and  H.  H.  Cousins,  B.A. 

58.  "  Eulyte  and  dyslyte."     (A  correction.)     By  Henry  Bassett. 


November  5th,  1891.     Mr.  W.  Crookes,   F.R.S.,  Vice-President,  in 

the  Chair. 

Mr.  J.  Tudor  Cundall  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
George  James  Allen,  Ivy  House,  Bolton  Road,  Pendleton ;  George 
Alfred  Ashcroft,  88,  Alexandra  Road,  Manchester ;  Harold  Alger, 
The  Manor  House,  Stoke,  Devonport;  Edward  Charles  C.  Baly,  Bank 
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of  England;  Thomas  William  Berry,  Shireoaks,  Worksop,  Notts; 
Samnel  Francis  Burford,  Eastleigh,  Queen's  Road,  Leicester ;  John 
Bairstow,  32,  Sealand  Road,  Chester ;  J.  Treeby  Barratt,  Mostyn, 
North.  Wales;  Jolin  Redman  Bovell,  Dodds,  Barbados;  John  C. 
Chorley,  Lodge  Lane,  Bewsey,  Warrington  ;  George  Edward  Cory, 
The  Public  School,  Graliamstown,  South  Africa ;  Thomas  Darling, 
1,  Palace  Street  E.,  Berwick-on-Tweed ;  Charles  E.  Eastick,  Myrtle 
Bank,  Leyton  ;  Percy  Elford,  Christ  Church,  Oxford ;  Lionel  William 
Fulclier,  37,  Melford  Road,  Lordship  Lane,  S.E.  ;  George  German, 
jun,,  Ashby-de-la-Zouch  ;  Alfred  Daniel  Hall,  Martyn  Road,  Guild- 
ford ;  Archibald  Hall,  34,  Bisliopsgate  Street ;  John  Holliday,  7, 
Aglionby  Street,  Carlisle ;  John  Walter  Leather,  15,  Bradgate 
Road,  Catford,  S.E. ;  Lionel  Ludlow,  90,  Waltei  Road,  Swansea ; 
John  Willis  Marshall,  10,  Palatine  Square,  Burnley ;  Daniel 
McLaren,  B.Sc,  30,  Raleigh  Street,  Nottingham ;  Joseph  Morris, 
Stamford  Street,  Mossley,  near  Manchester;  William  Naylor,  182, 
Newhampton  Road,  Wolverhampton ;  Thomas  Neilson,  26,  Harring- 
ton Road,  Workington,  Cumberland ;  Abhayacharan  Sauyal,  M.A., 
Muir  Central  College,  Allahabad ;  Walter  Thorp,  3,  Melbourne 
Villas,  Headingley,  Leeds ;  A.  W.  Winterton,  6,  Lindum  Terrace, 
Rotherham ;  John  Henry  Wilson,  29,  Radford  Street,  Coventry. 

The  following  papers  were  read  : — 

59.  "  The  mag'netic  rotatory  power  of  solutions  of  ammonium  and 
sodium  salts  of  some  of  the  fatty  acids."  By  W.  H.  Perkin,  Ph.D., 
F.R.S. 

Ostwald,  in  his  paper  on  magnetic  rotation  {G.S.  Trans.,  1891,  198), 
has  argued  that  the  peculiar  results  obtained  by  the  author  in  the 
case  of  solutions  of  acids  and  of  ammonium  salts,  &c.,  ax^e  in  accordance 
with  the  electrolytic  dissociation  hypothesis  ;  and  has  suggested  that 
since  salts  formed  from  weak  acids  are  as  good  conductors  as  those 
formed  from  strong  ones,  we  may  expect  in  this  case,  also,  marked 
deviations  from  the  calculated  values.  The  same  chemist,  in  his 
work  on  Solutions,  considers  that  there  can  be  no  doubt  that  such 
salts  as  ammonium  formate,  &c.,  when  in  aqueous  solution,  would 
show  molecular  rotations  which  would  not  be  the  sums  of  the  rota- 
tions of  the  components  of  the  salts,  as  must  (nearly)  be  the  case  if 
the  view  put  forward  by  the  author  be  correct,  that  such  salts  are 
almost  entirely  dissociated  into  acid  and  base.  Experiments  made 
with  the  object  of  throwing  farther  light  on  the  subject  have  afforded 
the  followino-  results  :  — 
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Mols.  water  Average 

to  1  niol.  salt.      Mol.  rot.  iiiol.  rot. 

A mmoniiim  formate 3*00  3"363 

8-78  3-394 

10-00  3-333            3-3G3 

acetate    4-75  4-246 

\,                „         13-13  4-247             4-246 

,,            propionate  ....  2-86  5-255 

....  10-26  5-263             5-259 

Sodium  formate 5*40  2-364 

12-54  2-331  2-347 

„        acetate 11-23  3-281  3281 

propionate     7-00  4-308  4-308 

butyrate    6-81  5-332  5-332 

It  will  be  seen  that  the  rotatory  powers  of  the  ammonium  salts  do 
not  var}-  with  dilution ;  there  can  be  little  doubt  that  this  is  true  also 
of  the  sodium  salts,  as  sodium  formate  shows  no  difference  on  dilution. 
Comparing  the  experimental  values  obtained  in  the  case  of  the  am- 
monium salts  with  those  afforded  by  the  constituent  acid  and  ammonia, 
the  following  results  are  obtained : — 

CH,Oo  ....    1-671         C,H40.,  ....    2-525         CJI.O,  ....    3-462 
NH. 1-818  1-818  1-818 


3-489  4-343  5-280 

Am.  salt  . .    3-363  4-246  5-259 


Diff. ..    0-126  0-095  0-021 

As  might  be  expected,  as  reduction  of  rotatory  power  always  attends 
combination,  the  values  are  slightly  less  in  the  case  of  the  salts.  The 
author  points  out  that  the  reduction  is  very  nearly  the  same  as  that 
which  takes  place  in  the  formation  of  the  cori-esponding  ethereal  salts, 
and  as  these  latter  salts  are  anhydrous,  the  resu.lts  may  be  held  to 
justify  the  conclusion  that  the  values  obtained  for  ammonium  salts  in 
sohition  are  practically  those  of  the  dry  salts,  and,  therefore,  that 
Ostwald's  views  are  inapplicable.  In  the  case  of  sodium  salts,  it  is 
more  difficult  to  arrive  at  a  conclusion,  as  the  value  of  sodium  is  un- 
known, but  it  is  shown  that  wdiatever  influence  water  has  on  them,  it 
is  to  be  supposed  that  it  acts  to  the  same  extent  on  all  the  four  salts 
examined. 

60.  "  Note  ou  the  action  of  water  gas  on  iron."  By  Sir  H.  E.  Roscoe 
and  Frank  Scudder. 

During  some  experiments  which  the   authors  have  recently  been 
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making  on  the  application  of  water  gas  for  illuminating  purposes  by 
means  of  tlie  well-known  Fahnehielm  system,  it  was  occasionally 
observed  tbat  after  the  water  gas  had  impinged  on  the  comb  foi- 
some  hours  a  deposition  of  ferric  oxide  was  foi'med  on  the  magnesia 
rods,  the  result  being  that  the  illuminating  power  was  considerably 
lowered. 

It  was  at  first  suggested  that  the  iron  came  from  the  particles  of 
dust  which  were  present  in  the  atmosphere  of  the  steel  works  where 
these  experiments  were  being  conducted.  Further  examination  of 
the  tips  of  the  steatite  burners  showed,  however,  that  the  deposit  of 
ferric  oxide  was  "  coralloid  "  and  that,  therefore,  it  could  not  be  pro- 
duced from  dust  in  the  atmosphere  but  was  contained  in  the  gas 
itself.  In  order  to  ascertain  whether  the  iron  was  in  a  gaseous  state 
or  in  the  form  of  finely  di\'ided  particles,  the  gas  was  filtered  through 
several  tight  plugs  of  cotton  wool ;  but  as  a  similar  deposit  was 
observed  after  four  or  five  hours  it  was  concluded  that  the  water  gas 
contained  a  volatile  iron  compound. 

These  facts,  although  interesting,  only  showed  that  the  quantity  of 
the  volatile  iron  compound  was  extremely  small,  apparently  precluding 
all  hope  of  extracting  suflficient  of  the  material  for  analysis.  Never- 
theless the  occurrence  of  iron,  even  in  these  minute  quantities,  was  a 
most  serious  bar  to  the  technical  application  of  water  gas  as  an 
illuminant,  and  the  question  of  its  origin  as  well  as  its  reraoA'al  became 
of  practical  interest. 

In  the  course  of  experiments  made  for  another  purpose,  water  gas 
was  compressed  in  steel  cylinders  to  a  pressure  of  8  atmospheres, 
and  on  burning  the  gas  immediately  after  compression  no  visible 
alteration  in  the  colour  of  the  flame  or  in  the  amount  of  iron  con- 
tained in  the  gas  was  observable  ;  but  after  the  comjDressed  gas  had 
remained  in  the  cylinders  for  about  a  month,  it  was  found  that  when 
it  was  burned  from  a  steatite  burner  the  flame  was  highly  luminous 
and  instantly  deposited  on  the  Fahnehjelm  comb  a  yellowish-red  coat- 
ing of  ferric  oxide :  proving  that  a  much  larger  quantity  of  iron  was 
contained  in  the  gas  which  had  been  kept  than  in  the  original  com- 
pressed gas. 

On  passing  a  small  quantity  of  the  gas  through  a  piece  of  combus- 
tion tubing  heated  externally  by  a  Bunsen  burner,  a  large  deep-black 
mirror  was  rapidly  formed,  which  proved  on  analysis  to  be  metallic 
iron,  free  from  carbon,  arsenic  and  antimony. 

The  flame,  however,  still  remained  strongly  luminous,  particles  of 
metallic  iron  burning  brightly  in  it,  whilst  either  a  black  mirror  of 
metal  or  one  of  ferric  oxide  was  deposited  on  a  porcelain  plate  held 
above  it  according  to  the  position  in  which  the  plate  was  held.  On 
insertii:g  a  plug  of  cotton  wool  between  the  heated  portion  of  the  tube 
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and  the  burner,  the  flame  instantly  became  non-luminous,  and  in  a  few 
seconds  the  cotton  -svool  nearest  to  the  heated  part  of  the  tube  became 
black ;  in  a  short  time  the  whole  plug  was  deeply  stained  with 
finely  divided  metal.  Hence  it  was  evident  that  under  a  pi-essure  of 
8  atmosphei'es  the  carbonic  oxide  contained  in  water  gas  (about  39  per 
cent,  of  its  bulk)  slowly  attacked  metallic  iron  at  the  ordinary  atmo- 
sphex'ic  temperature. 

In  a  preliminary  determination  in  which  about  30  litres  of  g2.s  was 
bunied  in  half  an  hour,  the  weight  of  the  metallic  iron  deposited  as  a 
mirror  amounted  to  0*0322  gram,  whilst  that  found  on  the  plug  of 
cotton  wool  was  0'0406  gram,  a  total  of  0"0728  gram  of  iron,  equal  to 
2'-i  milligi'ams  per  litre. 

Although  the  compound,  which  is,  doubtless,  the  iron  carbonyl  of 
Mond  and  Quincke,  is  only  present  in  this  small  quantity,  the  authors 
iiave  found  that  it  can  readih*  be  liquefied  if  the  gas  be  passed 
through  a  cotton-plugged  tube  and  then  led  into  a  (J -tube  surrounded 
by  a  mixture  of  salt  and  ice  :  a  few  drops  of  turbid  liquid  thus  depo- 
sited became  clear  on  treatment  with  a  little  hydrochloric  acid, 
and  on  adding  potassium  ferrocyanide  a  deep  blue  colour  was  ob- 
tained. 

The  authors  hope,  before  long,  to  communicate  more  detailed  infor- 
mation as  to  the  causes  of  the  occasional  occurrence  of  the  volatile 
iron  compound  in  water  gas  and  as  to  its  nature.  The  action  of 
water  gas  on  other  metals  will  also  receive  their  attention. 

Discussion. 

The  Chairjiax  referred  to  the  fact  that  at  the  recent  British  Associa- 
tion meeting  at  Cardiff  Mr.  Mond  had  exhibited  specimens  not  only 
of  liquid  iron  carbonyl  but  also  of  a  solid  compound  of  iron  with  carb- 
onic oxide. 

Professor  RA:MSAy  stated  that  he  had  found  that  the  compound  of 
nickel  with  carbonic  oxide  was  formed  in  the  cold,  the  action  fre- 
quently going  on  for  days.  He  subsequently  added,  in  reply  to  a 
question  by  Mr.  Groves  whether  dry  pure  carbonic  oxide  acted  on 
iron,  that  in  the  case  of  nickel,  the  gas  acted  equally  well  when  dried 
by  phosphoric  anhydride. 

Sir  Henry  Roscoe,  in  the  course  of  his  account,  had  mentioned 
that  ordinary  coal  gas  contained  traces  of  iron,  pointing  out  that  this 
Avas  the  cause  of  the  stain  observed  on  steatite  burners.  Referring  to 
this  point.  Dr.  Thorxe  mentioned  that  he  had  recently  had  occasion 
to  detect  iron  in  compressed  ceal  gas,  which  was  now  frequently  used 
for  the  production  of  the  limelight.  In  using  such  gas,  it  was  some- 
times noticed  that  the  lime  cylinder    acquired  a  brovai  deposit,  and 
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it  was  owing  to  this  cii'cumstance  that  he  was  led  to   examine  the 
gas. 

01,  "  The  dissociation  of  liquid  nitrogen  peroxide."  By  J.  Tudor 
Cundall,  B.Sc,  Lecturer  on  Chemistry  in  the  Edinburgh  Academy. 

The  author  has  determined,  by  colorimetric  methods,  the  relative 
amount  of  XO3  formed  in  liquid  nitrogen  peroxide  (i)  by  dilution 
with  chloroform,  (ii)  by  rise  of  teraperature.  He  has  also  ascer- 
tained the  absolute  amount  of  dioxide  by  comparing  the  colour  of  the 
liquid  solution  with  that  of  the  gas  containing  a  known  amount  of 
nitrogen  dioxide.  The  results  go  to  show  that,  on  dilution,  (i)  dis- 
sociation takes  place  very  slowly  at  first,  but  more  rapidly  when  less 
that  5  per  cent,  of  the  peroxide  is  taken  ;  (ii)  that  solutions  of  the 
peroxide  dissociate  more  rapidly  than  the  pure  liquid  on  rise  of  tem- 
perature. In  the  most  dissociated  solution  yet  examined,  viz.,  one 
to  which  had  been  added  1'44  per  cent,  of  peroxide  by  vol.  at  25^  C, 
not  more  than  1'22  per  cent,  of  ]Sr02  was  present. 

Discussion. 

Professor  Rajisat  pointed  out  that  the  fact  established  by  Mr. 
Cundall,  that  nitrogen  pei-oxide  was  dissociated  to  but  a  slight  extent 
on  dilution  unless  the  solution  were  very  dilute/was  a  confirmation  of 
the  result  which  he  had  obtained  on  determining  the  molecular 
weight  of  the  peroxide  by  Raoult's  method. 

Professor  Thorpe  suggested  that  the  rate  of  dissociation  might 
possibly  be  ascertained  by  determining  the  relative  densities  of  solu- 
tions of  nitrogen  peroxide  at  different  temperatui'es. 

Mr.  CrxDALL  thought  that  the  variation  was  too  slight  to  permit  of 
the  application  of  such  a  method. 

62.  "  Ortho-  and  para-nitro-orthotoluidine."  By  Arthur  G.  Green 
and  Thos.  A.  Lawsou,  Ph.D. 

It  has  been  shown  by  Nolting  and  Collin  (Ber.,  1884,  265)  that 
when  orthotoluidine  sulphate  is  nitrated  at  a  low  temperature  in 
presence  of  a  large  excess  of  sulphuric  acid,  _paranitro-ortho- 
toluidiue,  06H3Me(NHo)  (NO3)  [1:2:4],  results.  This  isomer  appears 
to  have  been  considered  to  be  the  only  product  of  the  interaction 
under  these  conditions,  but  the  authors  have  found  that  this  is  by  no 
means  the  case,  for  besides  the  paranitro-orthotoluidine  (about  75  per 
cent.)  there  is  formed  about  3  or  4  per  cent,  of  7?ietonitro-ortho- 
toluidine,  C6H3Me(N"H2)(N03)  [1:2:5],  and  about  20  per  cent,  of 
or^/ionitro-orthotoluidine,  C6H3Me(NHo)(ISr02)  [1:2:6].      The  latter. 
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Avliicli  up  to  llie  present  lias  only  been  obtained  by  reduction  of  the 
consecutive  dinitrotoluene,  like  paranitro-ortliotoluidine,  has  the 
NHo  and  ISTO-.  groups  relatively  in  the  meta-position.  and  hence  the 
simultaneous  formation  of  these  two  isomers  (the  1:2:6  and  the 
1:2:4)  by  nitration  of  orthotoluidine  in  presence  of  sulphuric  acid 
might  have  been  theoretically  expected. 

The  separation  of  the  orthonitro-orthotoluidiue  from  the  mixture  is 
effected  by  taking  advantage  of  the  greater  solubility  of  this  isomer 
in  slightly  -vvarm  water. 

Having  at  their  disposal  considerable  quantities  of  the  ortho-  and 
para-nitro-orthotoluidine,  the  authors  have  made  a  comparison  of 
these  two  isomers  and  of  their  products  of  reduction  and  other 
derivatives,  wliich  is  summarised  in  the  table  (p.  130). 

63.  "  Researches  on  the  gums  of  the  arabin  group.  Part  II. 
Geddic  acids.  Gedda  gums;  the  dextrorotatory  vai'ieties."  By  C 
O'Sullivau. 

The  Gedda  gums  described  consist  of  the  calcium,  magnesium  and 
potassium  salts  of  gum  acids,  the  calcium  salt  predominating,  together 
with  more  or  less  nitrogenous  matter,  which  is  probably  in  some  way 
combined  with  a  true  gum  acid. 

They  dissolve  easily  in  water,  forming  a  yellow  or  reddish,  syrup. 
neutral  to  test-paper,  which  is  dextrorotatory. 

If  the  solution  be  acidified  and  dialysed  for  some  time,  the  whole  oj: 
the  ash  may  be  separated,  and  if  alcohol  be  added  carefully  to  the 
dialysed  liquid,  a  powdery  precipitate  first  separates,  which,  contains 
the  whole  of  the  nitrogenous  bodies  and  some  gum  acid  ;  on  allowing 
the  precipitate  to  deposit,  and  then  decanting  the  clear,  supernatant 
liquid  and  adding  alcohol,  a  syrupy  precipitate  is  obtained,  consisting 
of  a  mixture  of  the  gum  acids  present  in  the  natural  gum.  By 
repeatedly  fractionating  the  aqueous  solution  of  these  gum  acids  by 
alcohol,  they  were  separated  from  one  another  and  obtained  in  a  pure 
state. 

The  gum .  acids  contained  in  any  one  sample  of  gum  bear  a  very 
simple  relation  to  one  another,  and  they  are  also  intimately  related  to 
the  gum  acids  contained  in  other  samples.  These  relationships  are 
indicated  in  the  table  (p.  132). 

Of  these  gum  acids,  those  having  the  highest  molecular  weight  are 
most  soluble  in  dilute  alcohol. 

The  gum  acid  of  gum  arable  is  similarly  constituted,  being,  in  fact, 
diarabinantetragalactanarabic  acid,  2C10H16OS.4C12H20O10.C23H30O16 ; 
and  the  acids  present  in  the  third  sample  of  Gedda  gum  described 
are  similar!}-  constituted,  geddic  and  arable  acids  being  isomeric. 
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Gedda  gum  I. 

Tetr-arabinau-tri-galactau- 

geddic  acid , 

Tri-arabinan-tri-galactan- 

gedtlic  acid , 

Di-arabinau-tri-galactan- 

geddie  acid , 

Mon-arabinan-tri-galactan- 

geddic  acid , 

Gedda  gum  II. 

Xon-arabiuan-tetra-galactan- 

geddic  acid 

Hept-arabinan-tetra-galactan 

geddic  acid , 

Peut-arabinan-tetra-galactan- 

geddie  acid , 

Tri-arabinan-tetra-galactan- 

geddic  acid 


4CioH,e08-3C,2H.oOio-C2:,H320i9  i  +  59^ 

3CioIIi608'3Cj2H2oOio'C23H320j9  '    +49 
2CioHi60s'3Ci2H2oOio-C23H320i9      +43° 


9CioHi60s-4CV:H2oO,„-C23H3oO,s  i  +  110" 

7CioH,608-4Ci2H3oO,o-C23H3oOi8     + 100° 

5CjoHij08'4Ci2H2oOio-C23H3oOi3     +90" 


5-59 
6-05 
6-75 


C,oHi608-3Ci2H:„0,o-CaH320,9      +37°'     7 -Co 


3-46 
3-93 
4-55 


3CioHi608-4Ci2H.oOio-C23H3oOi8  1  +80°,     5-40 


The  composition  and  partial  constitution  of  any  one  of  the  gum 
acids  which  have  been  as  yet  examined  may  be  expressed  by  the 
general  formula  CosHas.iijOj^j^^'/iCioHoiiOu.'i^CioHieOs. 

When  a  solution  containing  2  per  cent.  HoSO^  of  any  one  of  these 
gum  acids  is  heated  at  80 — 100°  C.  for  10 — 30  minutes,  the  gum  acid 
is  hydrolysed,  yielding  arabinon  and  a  gum  acid  of  lower  molecular 
weight,  the  whole  of  the  arabinon  residue  indicated  in  the  general 
formula  being  liberated.     The  change  may  be  expressed  as  follows  : — 

C23H3g-2„02,-,ryiC.2H2oOioTCloH,608    +  pHaO 

=    C23H3s_2«022-«''lCi2HooOio    +   pCioHijOg. 

The  greater  portion  of  the  arabinon  thus  produced  is  hydrolysed  to 
arabinose,  CioHisOi,  +  H.,0  =  2C5H,o05. 

It  is  possible  by  carefully  restraining  the  hydrolytic  action  to 
obtain  gum  acids  Avhich  still  contain  the  arabinon  residue,  but,  unler 
the  conditions  given,  practically  the  whole  of  the  arabinose  obtainable 
is  produced. 

The  gum  acids  thus  produced  are  separated  from  the  sugars  by 
treatment  with  alcohol ;  they  very  closely  resemble  the  gum  acids 
existing  in  the  natural  gums,  but  are  less  optically  active,  and  less 
soluble  in  weak  alcohol. 

As  is  evident  from  the  formuliB  given  above,  any  one  of  the  gum 
acids  contained  iu  a  given  sample  of  gum,  when  thus  hydrolysed, 
yields  the  same  gum  acid  ;  and  the  acids  obtained  from  the  natural 
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acids  of  different  samples  are  closely  related  together, 
cated  in  the  followinsf  table  : — 


This  is  indi- 


Obtained  bj  the  action 
of  sulphuric  acid  on 
the  gum  acids  con- 
tained in — 

Xame. 

1 
Formula.             ,    [^^Jd- 

Per  cent. 
BaO  in 
Ba  salt. 

Gedda  gum  III 

Gredda  gum  II    

Griim  arable 

Gedda  gum  I 

Peuta-galactan- 
geddic  acid . . 

Tetra-galactan- 
geddic  acid . . 

Tri-galactan- 
geddic  acid . . 

CjsHssOij-SCijHjoOio       +30= 
CjaHsoOis-iCioHooOio        +  22 

C23H3.20i9-3Ci,H:oO,o       +20' 

6-51 
7-49 

8-81 

It  is  noteworthy-  that  these  acids  bear  a  relation  to  one  another 
similar  to  that  of  the  different  acids  contained  in  any  one  sample  of 
the  natural  gums.  The  most  marked  point  of  difference  between 
these  gnm  acids  and  those  present  in  the  natural  gum  is  their 
behaviour  when  heated  with  a  2  per  cent,  solution  of  sulphuric  acid ; 
they  offer  great  resistance  to  the  hydrolytic  action  of  this  acid,  but  are 
slowly  broken  down  by  several  hours'  digestion,  the  galactan  residue 
being  removed,  and  acids  of  successively  lower  weight  being  formed ; 
the  lowest  stage  is  represented  by  the  general  equation 

C23H3s-o,,Oo2_„-»CioH2oOio  +  SwHo.O  =  CoaHssOoo  +  2nC,'K,,0e. 

The  properties  of  the  compound  C23H3SO22  have  not  yet  been  very 
accurately  determined,  the  difficulty  being  to  obtain  a  sufficient  quan- 
tity. 

This  gum  acid  and  the  others  obtained  after  the  partial  hydrolysis 
of  the  galactan  residue  can  only  be  precipitated  from  their  concen- 
trated aqueous  solutions  by  very  strong  alcohol ;  they  are  dialy sable, 
and  strougly  acid. 

Those  obtained  fi^om  Gedda  gum  are  highly  dextrorotatory,  whilst 
those  fi'om  gum  arable,  although  otherwise  identical,  are  inactive. 


64.  "  Some  compounds  of  the  oxides  of  silver  and  lead."  By  Emily 
Aston,  B.Sc. 

The  author  Snds  that  on  following  the  directions  given  by  Wohler 
(Pogg.  Ann.,  1837,  41,  o-A-i)  for  the  preparation  of  the  compound 
Ag20,2PbO,  the  product  varies  in  composition,  the  highest  percentage 
of  silver  obtainable  being  49"01,  whereas  the  amount  required  for 
Wohler 's  comjjound  is  3-i'23. 
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When  a  mixture  of  load  and  silver  liydroxides  is  allowed  to  stand 
in  presence  of  caustic  soda,  a  change  of  colour  occui\s,  and  after 
repeated  extraction  with  caustic  soda,  a  substance  is  left  having  a 
composition  nearly  that  required  by  the  formula  2Ag,.0,PbO.  A  pro- 
duct of  similar  composition  is  obtained  by  precipitating  the  mixed 
nitrates  of  lead  and  silver,  and  exhaustively  extracting  Avith  caustic 
soda. 

Attempts  to  prepare  compounds  of  lead  oxide  Avith  the  oxides  of 
barium,  strontium,  sodium  and  potassium  were  unsuccessful. 

65.  *'  The  electrolysis  of  potassium  acetate  solutions."  By  T.  S. 
Murray,  D.Sc. 

On  electrolysing  a  very  dilute  aqueous  solution  of  potassium  acetate, 
only  hydrogen  and  oxygen  are  evolved  ;  if  the  solution  be  a  concen- 
trated one,  the  gaseous  product  is  a  mixture  of  ethane,  hydrogen, 
oxygen,  methyl  acetate  (trace)  and  carbon  dioxide :  a  portion  of  the 
carbon  dioxide  arises  from  oxidation  of  some  part  of  the  electrolyte, 
or  product  of  the  electrolysis. 

The  author  has  investigated  tlie  Influence  of  concentration  of  solu- 
tion, strength  of  cui'rent,  size  of  electrodes,  temperature,  &c.,  on  the 
course  of  the  electrolysis.  He  proves  the  absence  from  the  gas  of 
acetone,  methyl  oxide,  ethylene  or  any  unsaturated  hydi'ocarbon. 

On  diluting  the  solution  of  acetate,  the  amount  of  ethane  pro- 
duced decreases,  at  first  very  slowly,  but  finally  with  gi-eat  rapidity. 
For  instance, 

A  60        per  cent,  solution  gave  ethane  =  80'0  (hydrogen  =:  100). 

,,  11-77         „  ,,  „  =  73-5 

„     1-84         „  „  „  =  50-8 

„    0-50         „  „  „  =    0-003 

Reducing  the  current  has  a  similar  influence.  With  rise  of  tem- 
perature, the  ethane  diminishes  in  quantitv,  moi^e  rapidly  the  higher 
the  temperature,  and  ceases  to  be  formed  at  about  100°  C. 

In  contradiction  to  Jahn,  he  finds  that  the  employment  of  a  large 
anode  reduces  the  yield  of  ethane,  the  largest  yield  being  obtained  by 
the  use  of  a  very  small  anode ;  variations  in  the  cathode  do  not 
influence  the  electrolysis.  The  presence  of  acetic  acid,  or  of  alkali, 
even  in  small  quantity,  reduces  the  yield  of  ethane. 

The  oxidation  of  the  electrolyte  to  carbon  dioxide,  which  proceeds 
simultaneously  Avith  the  formation  of  ethane,  is  affected  very  differ- 
ently by  changes  in  the  several  conditions.  Thus  for  a  given  yield  of 
ethane  =  25  say  (hydrogen  =  100),  the  corresponding  oxidations 
produced  are  by  change  of  current,  96 ;  by  varying  size  of  anode,  68 ; 
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by  varying  concentration,  60  ;  by  varying  the  temj^erature,  50  ;  pos- 
sible oxidation  being  taken  as  TOO.  With  a  yield  of  ethane  about  75, 
no  naatter  how  it  is  obtained,  the  oxidation  is  always  about  the  same, 
namely,  94. 

The  results  of  the  investigation  are  illustrated  by  a  series  of 
curves.  The  author  believes  that  he  has  demonstrated  that  the 
ethane  is  formed,  not  by  a  partial  oxidation  of  acetic  acid,  as 
Bourgoin,  Jahn  and  Bunge  believe,  but  that  it  results  from  a 
simple  interaction  of  the  acetious  (CHa'COO).  He  finds  that  the 
yields  of  ethane  obtained  from  equivalent  solutions  of  potassium, 
sodium  and  calcium  acetates  are  equal. 


66.  "  A  new  method  of  preparing  /3-dinaphthylene  oxide  and  the 
constitution  of  its  tetrasulphonic  acid."  By  W.  R.  Hodgkinson  and 
L.  Limpach. 

The  method  in  question  is  to  heat  the  sodium  salt  of  2  :  3'- 
/i-naphtholsulphonic  acid  (Schaefer's  acid)  to  low  redness  ;  the  dis- 
tillate also  contains  /5-naphthol  and  /3-dinaphthyl  ether  :  the  former 
having  been  extracted  by  alkali,  the  residue  is  dissolved  in  acetic 
acid ;  as  the  solution  cools,  the  oxide  separates  as  a  yellow,  fluorescent 
substance,  and  when  recrystallised  forms  rhombic  plates  melting  at 
153°.  Its  picrate  crystallises  from  alcohol  in  dai'k-red  needles  meltin"- 
at  134°.     It  is  easily  converted  into  a  tetrasulphonic  acid. 

The  same  tetrasulphonic  acid  is  formed  by  the  continued  action  of 
sulphuric  acid  on  /3-naphthol. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

Collected  Papers  on  Allotropic  Silver,  by  M.  Carey  Lea.  With 
Atlas  of  Specimens.      1891.  From  the  Author. 

Undersokningar  inom  Piazinserien,  af  P.  W.  Abenius.  Upsala 
1891.  Prom  the  Author. 

Die  Entwickelung  der  Eleraente.  Entwurf  zu  einer  biogenetischen 
Grundlage  fiir  Cheniie  und  Physik,  von  G.  Wendt.     Berlin  1891. 

From  the  Author. 

Supplement  to  the  Companion  to  the  latest  edition  of  the  British 
Pharmacopoeia,  including  the  additions  of  1890,  by  P.  W.  Squire  and 
A.  H.  Squire.     London  1891.  From  the  Authors. 
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Sraifchsonian  Institution.  Annual  Reports  of  EtTinolofry,  by  J.  W. 
Powell.  Fifth  Annual  Report,  1883-84.  Washington  1887.  Sixth 
Annual  Report,  1884-85.     Washington  1888. 

From  the  Institution. 

An  Introduction  to  the  Science  and  Practice  of  Photography,  by 
Chapman  Jones.     2nd  Edition.     London  1891. 

From  the  Author. 

The  Chemistry  of  the  Farm,  by  R.  Warington.  6th  Edition. 
London  1891.  From  the  Author. 

Examination  of  Water  for  Sanitary  and  Technical  Purposes,  by  H. 
Lelfmann  and  W.  Beam.     2nd  Edition,     London  1891. 

From  the  Publishers. 

Short  Treatise  on  Building  Materials,  by  J.  Scorgie.  2nd  Edition. 
Aberdeen  1891.  From  the  Author. 

Piesse's  Art  of  Perfumery.  5th  Edition.  Edited  by  C.  H.  Piesse 
London  1891.  From  the  Editor- 

A  Textbook  of  the  Science  of  Brewing,  by  E.  R.  Moritz  and  G.  H. 
Morris.      London  1891.  From  the  Authors. 

Geological  and  N'atural  History  Survey  of  Canada.  Annual  Rej)ort 
(New  Series),  Vol.  IV,  18S8-89.     Montreal  1890. 

From  the  Survey. 

PaonpJilets  presented  hy  the  Authors. 

Theoretic  Rationale  of  an  improved  design  of  an  Open-Hearth 
Furnace,  by  B.  H.  Thwaite.     Brierly  Hill  1891. 

The  Variation  of  the  Magnetic  Needle  at  Paris,  by  G.  T.  Carruthers. 
1891. 

Thiacetessigester,  von  C.  T.  Sprague.     Gottingen  1890. 

Glacier  Observations,  by  Marshall  Hall.  (From  the  Aljaine  Journal.) 
1891. 

The  Proteids  or  Albuminoids  of  the  Oat-kernel,  by  T.  B.  Osborne. 
1890. 

Mill  Engines,  by  H.  B.  Thwaite.     Leeds  1891. 

Volumes  moleculaires  des  combinaisons  C^;HjO,-,  a  leur  points 
d'ebullition,  par  J.  A.  Groshans.     Paris  1891. 

Reports  of  the  results  obtained  on  the  Experimental  Fields  at 
Dodd's  Reformatoi'y,  by  J.  B.  Bovell.    Bridgetown  1890. 

Food  Preservation  and  Food  Preservatives,  by  C.  A.  Crampton. 
Washington  1881. 

Influence  of  Food,  Animal  Idiosyncrasy  and  Breed  on  the  Com- 
position of  Butter,  by  H.  W.  Wiley.     Toronto  1889. 

Composition  of  Sorghum  Seed  with  reference  to  its  Feeding  Value, 
by  H.  W.  Wiley.     Toronto  1889. 
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Onderzoek  Baar  de  Plantenstoffen  von  Xederlandscli-Indie,  door 
M.  Greslioff.     Batavia  1890. 

Discours  prononces  aux  ranerailles  de  M.  Eugene  Peligot,  le 
18  Avril,  1890. 

Ueber  Feuerbestattung,  von  F.  Goppelsroeder.     Miilhausen  1890. 

Considerations  on  tlie  subject  of  Solar  Heat,  by  P.  W.  Boulton. 
London  1890. 

I.  The  Analysis  of  Cuprie  Bromide  and  the  Atomic  Weight  of 
Copper ;  11.  Cuprie  Oxybromide,  by  T.  "W.  Richards.     1890. 

Hops  and  Bitter  Principles,  by  C.  E.  Sohn.     London  1890. 

Etudio  sobre  plata  allotropica  obtenida  por  reduction  con  el  Malato 
ferroso,  por  C.  F.  de  Landero.     Mexico  1890. 

Beziehungen  zwischen  Absorption  und  Empfindlichkeit  sensibili- 
sirten  Flatten,  von  J.  J.  Acworth.     Leipzig  1890. 

Interstellar  ^ther,  by  A.  S.  Merry.     London  1891. 

11.  By  Purchase. 

Die  Chemie  des  Pyrldins  und  seine  Derivate,  von  A.  Calm  und 
K.  V.  Buchka.    2te  Lieferung.     Braunschweig  1891. 

An  Introduction  to  the  Study  of  Metallurgy,  by  "W.  C.  Roberts- 
Austen.     London  1891. 


At  the  next  meeting,  on  Thursday,  November  19th,  a  lecture  will 
be  delivered  on  '"  Colour  Photometry,"  by  Captain  Abney,  C.B., 
F.R.S. 
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School    (Chemistry)     of    Natui'al    Science,   Oxford,    1884.       Science 
Master   at  Blairlodge   School,  N.B.  ;    the    Hulme  Grammar  School, 
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Manchester  ;  and  King  Edward's  High  School,  Birmingham.     Author 
of  Exercises  in  Practical  Chemistry  :  Rivingtons,  i890. 

William  A.  Tilden.  Henry  E.  Armstrong. 

G.  Crewe  Chambers  Francis  Jones. 

R.  L.  Taylor.  Percy  Morton. 

Heath,  John  William, 

33,  Upper  Gloucester  Place. 

Chemical   Assistant,  Royal  Institution.     Has  had  great  experience 
as  an  Assistant  and  has  given  valuable  aid  in  all  the  original  inves- 
tigations conducted  at  the  Royal  Institution  for  the  last  ten  years. 
James  Dewar.  F.  A.  Abel.  C.  Meymott  Tidy. 

W.  C.  Roberts-Austen.    G.  D.  Liveing.       Ludwig  Mond. 

Hall,  Archibald, 

34,  Bishopsgate  Sti'eet. 

Analytical  Chemist.      Late  student  Finsbury   Technical    College. 
Associate  of  Institute  of  Chemistry,  1890. 

R.  Meldola.  A.  Norman  Tate.  Edw.  Rider  Cook. 

Henry  J.  Cook.  F.  G.  Arsell. 

HoUiday,  John, 

7,  Aglionby  Street,  Carlisle. 
Chief  Assistant  for  five  years  to  Mr.  J.  Hep  worth  (Merab.  Inst. 
Ch.,  President  Incorporated  Gas  Institute,  Engineer  and  Manager  of 
the  Carlisle  Corporation  Gas  Dept.).  Chemist  (three  years)  Carlisle 
Corporation  Gas  Department  (at  Gas  Works,  Sulphate  of  Ammonia 
Works,  and  Sulphuric  Acid  Works).  Teacher  under  Science  and 
Art  Dept.  in  Inorganic  Chemistry. 

Hugh  Barclay.  Wm.  Foster.  Chas.  Ai'mitage. 

Stevenson  Macadam.  W.  Ivison  Macadam. 

Leather,  John  Walter, 

15,  Bradgate  Road,  Catford,  S.E. 
Agricultural  Chemist.  Senior  Assistant  in  Chem.  Laby.,  Royal 
Agricultural  Society.  Doctor  of  Philosophy.  Dissertation — "Die 
Pipitzaho'insaure."  Fellow  of  the  Institute  of  Chemistry  of  Great 
Britain  and  Ireland.  Five  years  Senior  Assistant  in  Chem.  Laby., 
Royal  Agricultural  Society. 

J.  Augustus  Voelcker.       J.  H.  Gilbert.  Bernard  Dyer. 

E.  W.  Voelcker.  Charles  E.  Cassal.       Edward  Kiucb, 

Ludlow,  Lionel, 

90,  Walter  Road,  Swansea. 
Analytical  Chemist  and  Assayer.     Served  articles  four  years  with 
Dr,    Morgan,   F.C.S.,  F.I.C.,  at  the  Technical    Institute,    Swansea. 
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Now   Chemist   to    the    Cape  Coi)pt'r  Mining    Co.,    at    O'okiep,    Port 
Nolloth,  South  Africa. 

W.  Morgan,  Ph.D.  John  Raffle.  Rhys  Charles. 

Jas.  S.  Merry.  W.  Terrill. 

Lennox,  Robert, 

3,  Inverness  Terrace,  Putney. 
Senior  Chemical  Assistant,  Royal  Institution.     Experienced  as  an 
analyst.    Conducted  a  large  number  of  Gas  Analyses  for  "  Challenger  " 
Reports.     During  the  last  ten  years  has  giv^en  material  assistance  in 
the  conduct  of  research  at  the  Royal  Institution. 

James  Dewar.  F.  A.  Abel.  C.  Meymott  Tidy. 

W.  C.  Roberts- Austen.     G.  D.  Liveing.        Ludwig  Mond. 

LefBer,  Rudolf  Laurentz, 

"21,  Havelock  Street,  Sheffield. 
Analytical  Chemist  (Assistant),  Messrs.  Thos.  Firth  &  Sons, 
Norfolk  Works,  Sheffield.  Chemistry  Student  three  years  Firth 
College,  Sheffield.  Obtained  "  Honours  Certificate  '  (Theo.  and 
Prac.  Chem.  and  Prac.  Physics).  Student  two  years  Metallurgical 
Dept.,  Shef.  Tech.  School.  "  Honour  Certificate  "  (Theo.  and  Prac. 
Metallurgy).  City  and  Guilds  Exams.,  "Honours"  in  "  Iron  and 
Steel"  and  "Fuel."  Sci.  and  Art.  Depart.,  "Honours"  in  Pract. 
Metallurgy.  Two  years  and  nine  months  Assistant,  Messrs.  Thos. 
Firth  &  Sons,  Limited  (Lab.). 

W.  Carleton  Williams.         L.  T.  O'Shea.         James  Taylor. 
W.  H.  Greenwood.         Jno.  E.  Platts. 

Marshall,  John  Willis, 

10,  Palatine  Square,  Burnely. 
Head  Science  Master  of  the  Burnley  Mechanics'  Institution,  and 
Lecturer  in  Chemistry  (Theo.  and  Prac,  Inorg.  and  Org.)  and 
Physics.  B.Sc,  (Victoria)  Ord.  in  Biology  and  Honours  in  Chemistry. 
Assoc,  of  Owens  College.  Member  of  the  University  of  Marbnrg. 
Honours  Cert,  in  Alkali  Manufacture,  City  and  Guilds  of  London 
Inst.  Public  Analyst. 

C.  Schorlemmer.         Harold  B.  Dixon.         Arthur  Harden. 
G.  H.  Bailey.         G.  J.  Fowler. 

McLaren,  Daniel,  B.Sc, 

30,  Raleigh  Street,  Nottingham. 
Science  Master.     (I.)   Graduate  in  Science  of  St.  Andrews  Uni- 
versity.    Honours    in   Chemistry,   Physics.     (2.)   "Forrester "  Pi-ize- 
man  and   first  in   1st  Class  Honours  in    Chemistry  Class   at   above 
University.      (3.)   "  Neil  Arnott "   Prizeman,  and  first  in    1st   Class 
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Honours  in  Physics  at  above  University.  (4.)  Demonstrator  in 
Chemical  Laboratory,  St.  Andrews  University.  (5.)  Teacher  of 
Mathematics  amd  Chemistry  (Prac.  and  Theo.)  in  All  Saints'  Higher 
Grade  School,  Nottingham. 

Thomas  Pnrdie.         William  Marshall.         Isaac  Patchett. 
Percy  F.  Frankland.         John  G.  Taylor. 

Morris,  Joseph, 

Stamford  Street,  Mossley,  near  Manchester. 
Trained  Certificated  Schoolmaster  and  Science  Teacher.  Science 
Teacher,  under  Science  and  Art  Department,  in  Chemistry,  Animal 
Physiology,  Hj-giene,  and  Agricultui'e  at  Butterwortli  Newhey  ]^a- 
tional  Science  and  Art  School,  near  Rochdale,  Stalybridge  Technical 
School,  and  Mossley  Mechanics'  Institute. 

R.  L.  Taylor.         John  Howard.         Robt.  R.  Rothwell. 
Jno.  Wiltshire.  C.  H.  Corhett. 

Naylor,  William, 

182,  i^ewhamjiton  Road,  Wolverham^jton. 
Chemist  at  the  Wolverhampton  Corporation  Sewage  Works.     Two 
years'  experience  as   Chemist  in  the  Laboratory  of  Wolverhampton 
Corporation. 

E.  W.  T.  Jones.  Alfred  Hill.  E.  Frankland. 

A.  Dupi'e.  John  Angell. 

Newlands,  William  P.  R., 

Rosa,  Xorth  West  Province,  India. 
Analytical  Chemist.  W^as  a  student  in  the  Chcm^'cal  Laboratory 
of  the  Normal  School  of  Science  from  February,  1882,  to  June,  ]88o, 
also  attended  the  Lectures  on  Chemistry  during  the  same  period,  and 
those  on  Physics  from  October,  1882,  to  January,  1883.  Was  Assistant 
Chemist  to  jMessrs.  James  Gibbs  &  Co.,  Manure  Manufacturers,  in 
London,  from  September,  1883,  to  February,  1884,  and  from  that 
time  to  May,  1887,  sole  Chemist  to  the  Plymouth  Works  of  the 
same  firm.  Was  Principal  Assistant  in  the  Laboratory  of  Messrs. 
Newlands  Bros,  from  June,  1887,  to  December,  1888.  From  that 
date  and  at  present  holds  the  appointment  of  Chief  Chemist  to  the 
Sugar  Refinery  and  Distillery  at  Rosa,  North  West  Province,  India. 

E.  Frankland.  F.  R.  Japp.  Percy  F.  Frankland. 

C.  R.  Alder  Wright.    W.  E.  Halse.  W.  T.  Burgess. 

Arthur  R.  Ling.  Henry  Bassett.         Charles  E.   Groves. 

Neilson,  Thomas, 

2G,  Harrington  Road,  Workington,  Cumberland. 
Analytical   Chemist  to  the  Distington    Hem.   Iron   Co.,    Limited, 
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near  Whitehaven.  Contributed  an  original  paper  to  the  Cheviical 
News,  27th  April,  1891,  on  the  "Estimation  of  Sulphur  in  Coal," 
&c.,  together  Avith  a  new  process  for  the  Estimation  of  Sulphur, 
and  a  comparison  of  various  processes  in  Sulphur  Estimation. 
Have  been  two  years  student  with  Dr.  Clark,  of  Glasgow,  and 
three  years  Chemist  to  the  Distington  Iron  Co. 

John  Borland.  John  Clark.  R.  R.  Tatlock. 

Hugh  Barclay.  W.  MacKean. 

Priestley,  Laurence, 

Forest  Yiew,  Noel  Street,  Nottingham. 
Chemist's  Assistant.  One  session  at  the  University  College,  Not- 
tingham, in  the  Government  Service  Classes ;  two  sessions  at  the 
same  College,  studying  for  the  Minor  Exam,  of  the  Pharmaceutical 
Society ;  one  session  at  the  Liverpool  School  of  Chemistry ;  and  one 
session  at  the  South  London  School  of  Chemistry;  passed  the 
Major  Exam,  of  the  Pharmaceutical  Society. 

Frank  Clowes.         J.  Bernard  Coleman.         R.  Lloyd  Whiteley. 

John  Muter.  "W".  Henry  Dodd.  Edgar  B.  Truman. 

Jno.  B.  Ashwell.       John  S.  Ward.  H.  Belcher  Thornton. 

Sauyal,  Abhayacharan,  M.A., 

Benares,  at  present  Allahabad  (India). 
Professor,  Physical  Science,  Muir  Central  College,  Allahabad 
(India).  Obtained  the  degree  of  Master  of  Arts  with  Honours  at 
the  Calcutta  University  in  Physical  Science  and  Chemistry  in 
February,  1879.  "Was  appointed  Assistant  to  the  Professor  of  Phy- 
sical Science,  Muii*  Central  College,  Allahabad,  in  August,  1880,  and 
worked  for  about  five  years  nnder  S.  A.  Hill,  Esq.,  B.Sc.(Lond.),  and 
Dr.  Mui'ray  Thomson,  M.D.,  where  he  acquired  experience  as  an 
Analytical  Chemist.  In  July,  1885,  was  appointed  to  take  charge  of 
the  College  Classes  of  the  Queen's  College,  Benares.  In  1889,  offi- 
ciated for  some  time  as  Professor  of  Physical  Science,  Muir  Central 
College,  Allahabad,  and  since  September,  1890,  lias  been  filling  the 
oflBce  of  Professor  of  Physical  Science,  Muir  Central  College.  (Both 
the  Queen's  and  the  Muii'  Colleges  teach  up  to  the  M.A.  standard.) 

W.  Venis.  Kanny  Loll  Dey.  Tarapusauna  Roy. 

Jtamchandra  Butta.      Free  Loll  Bey.  John  21.  TJiomson. 

Scott,  Charles  K., 

26,  Pigott  Street,  Limehouse,  London,  E. 
Chemist   and    Overseer,    North    Brazilian    Sugar    Factories    Co., 
Brazil.     Assistant  Chemist,  London  Beet  Sugar   Assn.,  two    years. 
Five  years  Chemist  to  Messrs.  Fowler  Bros.  &  Co.,  Sugar  Refiners, 
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Orchard  Place  Refinery,  Blackwall,  E,     Four  years  evenino-  student 
of  Chemistry,  Finsbory  Technical  College. 

John  A.  R.  Newlands.  B.  E.  R,  Newlands. 

Geo.  Patterson.  Arthur  R.  Ling. 

R.  Meldola. 

Stephenson,  Thomas, 

Bellasis  Road,  Byculla,  Bombay. 
Phai-maceutical  Chemist.  Minor  and  Major  Examinations,  Phar- 
maceutical Society  of  Great  Britain.  Author  of  Prescriber's  Fharma- 
copoeia  (Bombay),  and  of  various  papers  on  Pharmaceutical  Chemistry 
published  in  the  PharmaceuticalJoicrnal  (London),  and  in  the  Indian 
Medical  Record  (Calcutta). 

D.  B.  Dott,  F.R.S.E.         Alex.  Kiuninmont.  Thos.  Maben. 

Adam  Gibson.  Stevenson  Macadam.      D.  S.  Kemp. 

Peter  McEwan.  Alex.  Grum  Brown.  M.  Carteighe. 

John  Attfield.  Thos.  Tijrer. 

Thorp,  Walter, 

3,  Melbourne  Villas,  Headingley,  Leeds. 
Bachelor  of  Science  (London).  Formerly  Assistant  to  Prof.  T.  E. 
Thorpe,  F.R.S.,  at  the  Yorkshire  College,  Leeds.  Student  in  the 
laboratories  of  Prof.  Smithells  (Leeds)  and  Prof.  Wm.  Ramsay, 
F.R.S.  (Univ.  Coll.,  London).  Medallist  in  Organic  Chemistry  Univ' 
Coll.,  London,  1890. 

T.  E.  Thorpe.  William  Ramsay.  John  Norman  Collie. 

R.  T.  Plimpton.  Arthur  Smithells. 

Winterton,  A.  W., 

6,  Lindum  Terrace,  Rotherham. 
Metallurgical  Analyst  to  the  Parkgate  Iron  and  Steel  Co.,  Lim. 
Assistant  Chemist  and  Steelmaker,  Darlington  Steel  Co.,  5  years. 
Manager  of  Testing  Dept.  (Physical  and  Chemical),  Moor  Steel 
Works,  Stockton-on-Tees,  2  years.  Chief  Analyst,  Parkgate  Iron 
and  Steel  Co.  (comprising  mines,  five  blast  furnaces,  four^Siemens' 
steel  furnaces,  refining,  puddling,  coke  ovens,  &c.).  If  years. 

Bernard  Dyer.  John  A.  R.  Newlands.         W.  E.  Halse. 

John  Hughes.  Wm.  Thos.  Gent.  Otto  Hehner. 

Chas.  Heisch.  Robert  E.  Moyle.  Alfred  H.  Allen 

Wilson,  John  Henry, 

29,  Radford  Street,  Coventry. 
Analytical    Chemist.       Associate    of   the    Institute    of  Chemistry. 
"Tangye"  Scholar  in   Chemistry,  Mason  Coll.,  1890—91.     Now  en' 
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gaged  in  Analytical  and  Rrscaifh  work   under  tlio  dii-oetion  of  Prof. 
W.  A.  Tilden. 

William  A.  Tilden.  W.  W.  J.  Nicol. 

T.  Rhymer  Marshall.  Thomas  Turner. 

J.  J.  Sudborough.  Chas.  R.  Beck. 

Ward,  Thomas  Armistead, 
Preston  Road,  Blackburn. 
Manufacturing  Chemist.  Analyst  to,  and  partner  in,  the  firm,  of 
Clayton,  Jowett,  and  Ward,  Manufacturing  Chemists,  Liverpool  and 
Blackburn.  Associate  of  the  Phai-maceutical  Society  (by  exam.), 
having  formerly  studied  Chemistry  and  Practical  Chemistry  under 
Professors  Dunstan  and  Attfield. 

Wyndham  R.  Dunstan.  John  Attfield. 

John  W.  Clayton.  W.  Hall  Jowett. 

Robert  G.  Gow.  Thos.  Tyrer. 

John  Hargri'aves.  Robert  Yates. 

John  Moss. 
White,  Henry, 

8,  Bi-own  Street,  Masboro',  Rotherham. 
Manufacturing  Chemist.     Seven  years'  experience  in  the  manufac- 
ture of  various  commercial   acids,  cyanides,  soaps,  &c.,  &c.     Science 
Certificates  in  Organic  and  Inorganic  Chemistry. 

J.  0.  Arnold.  C.  Bradshaw.  Ed.  Rawlins. 

A.  W.  Duncan.  B.  W.  Winder.  O.  T.  W.  Netvsholme. 
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PROCEEDINGS 

OF    THE 

CHEMICAL    SOCIETY. 

No.  102.  •       Session  1891-92. 


November  19tli,  1891.     Sir  Heiuy  Roscoe,  F.R.S.,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Hugh 
Brown  Collins,  West  Balgray,  Glasgow ;  Albert  Henrj  Luckett, 
Brighton  College,  Brighton  ;  James  Hill  Millar,  13,  Waterloo  Road, 
Wolverhampton ;  James  Alexander  Schofield,  University  of  Sydney, 
New  South  Wales ;  ]Morris  William  Trewers,  2,  Phillimore  Gardens, 
Keni-ington,  W.  ;  Hugh  Woods,  11,  Archway  Road,  Highgate,  N. 

The  following  paper  was  read  : — 

67.  "  Iron  carbonyl."     By  Ludwig  Mond,  F.R.S.,  and  Dr.  Langer. 

The  authors  have  isolated  two  compounds  of  iron  with  carbon 
monoxide,  represented  by  the  formulae  Fe(C0)5  and  Fe2(CO)7,  for 
which  they  propose  the  names  Ferropentacarbonyl  and  Diferrohepta- 
carbonyl. 

The  ferropentacarbonyl  is  obtained  by  exposing  finely-divided  iron 
in  an  atmosphere  of  carbon  monoxide  at  the  ordinary  temperature 
during  about  24  hours,  and  then  heating  to  about  120°.  A  small 
quantity  (about  1  gram  from  100  grams  of  iron)  of  an  amber-coloured, 
liquid  is  thus  obtained,  of  the  relative  density  1  "4666,  which  solidities 
below  —  21°,  forming  acicular,  yellowish  crystals.  The  compound  distils 
unchanged  at  102"8°,  the  vapour  having  a  density  of  6" 5,  that  corre- 
sponding to  the  formula  Fe(C0)5  being  6'7.  It  is  not  acted  on  by 
dilute  acids  ;  nitric  acid,  chlorine  and  bromine  destroy  it ;  alcoholic 
solutions  of  alkalis  readily  dissolve  it,  and  form  red-coloured  solutions, 
which  rapidly  change  in  contact  with  air,  but  from  which,  as  yet,  no 
definite  compounds  have  been  obtained. 

Diferroheptacarbonjl  is  obtained  by  exposing  the  liquid  feri'openta- 
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carbonyl  to  light.  It  separates  in  gold-coloured  crystals,  carbon 
monoxide  being  liberated.  The  crystals  are  almost  insoluble  in  all 
ordinary  solvents  ;  they  are  not  volatile,  but  on  heating  to  80°  they 
are  decomposed  into  iron,  ferropcntacarbonyl  and  carbon  monoxide. 
The  crystals  are  not  changed  by  dilute  acids,  but  ai"e  readily  acted  on 
by  nitric  acid,  bromine  and  chlorine.  Alcoholic  potash  dissolves 
tiiem,  forming  a  red  solution,  very  similar  to  the  solution  of  the  ferro- 
pcntacarbonyl. 

A  lecture  was  then  delivered  on 

"  Colour-photometry."     By  Captain  Abney,  C.B.,  D.C.L.,  F.U.S. 

Colour  has  been  iisnally  made  the  subject  of  reference  to  empiric 
and  variable  standards,  a  practice  which  aflPords  results  useless  for 
future  refei'ence,  and  only  suitable  for  present  immediate  wants. 
What  is  required  is  a  reference  to  numbers  which  are  on  some 
standard  scale  that  caai  easily  be  reproduced. 

According  to  the  lecturei',  the  colour  of  a  body,  ivhen  viewed  in  a 
light  of  standard  quality,  is  knoivn  lohen  (a)  its  luminosity,  (b)  its  hue 
and  (c)  its  purity,  or  the  extent  to  which  it  is  freed  from  admixture  with 
tchite  light,  are  known  and  expressed  by  numbers. 

The  luminosity  of  a  colour  can  be  given  in  absolute  number  by  referring 
it  to  the  standard  of  white.  Thus,  if  white  light  fall  on  a  coloured 
surface  and  on  a  surface  of  some  standard  white,  the  luminosity  of 
the  former  may  be  expressed  in  terms  of  that  of  the  light.  It  may 
appear  difficult  to  compare  the  brightness  of  two  such  surfaces,  but 
as  a  fact,  the  comparison  is  easily  accomplished  by  causing  the  light 
falling  on  the  white  surface  to  be  rapidly  alternately  maJe  brighter 
and  darker  than  that  falling  on  the  coloured  siirface.  This  can 
be  done  by  interposing  in  the  beam  falling  on  the  white  surface 
rotating  sectors  with  apertures  which  open  and  close  at  tcill  during 
rotation.  The  point  of  equal  luminosity  can  be  found  by  this  plan 
within  1  per  cent.  Experiments  exemplifying  the  method  were  made, 
the  brightness  of  an  orange  and  of  a  blue  pigment  being  compared 
with  that  of  a  zinc  oxide  surface  which  the  author  uses  as  standard 
white.  lu  was  also  shown  by  sending  the  beams  through  a  trough 
containing  water  in  which  mucin  was  suspended  in  minute  particles, 
that  the  relation  only  held  good  for  the  particular  light  in  which  it 
was  measured.     Hence  the  necessity  for  using  a  standard  light. 

The  luminosity  of  the  light  transmitted  through  coloured  trans- 
lucent bodies  was  also  measured,  and  the  same  necessity  shownfor 
the  use  of  a  standard  light. 

The  standard  light  recommended  was  that  from  the  crater  of  the 
positive   pole   of    the    electric    light    when   high    illumination    was 
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required,  or  from  a  petroleum  lamp  when  the  illumination  need  not  be 
so  intense. 

The  method  of  measuring  the  luminosity  of  light  coming  through 
translucent  bodies  was  also  shown.  A  white  oblong  of  paper  was 
placed  on  a  blackened  card,  a  square  which  occupied  half  this  oblong 
being  pierced  in  the  card,  and  thus  half  could  be  illuminated  from  the 
back  of  the  card,  and  the  other  half  by  light  from  the  front  by 
placing  a  rod  in  the  path  of  the  beam  to  cast  a  shadow  on  the 
first  half.  The  translucent  substance  was  placed  close  behind  the 
aperture  in  the  card,  and  the  light  illuminating  the  paper,  after 
passage  through  the  translucent  medium,  was  measured  by  altering 
the  illumination  of  the  other  half  lighted  from  the  front. 

The  hcminosity  of  the  pure  spectrum  colours  may  be  measured  by 
what  the  author  calls  the  colour  patch  apparatus,  which  is  described 
in  the  Phil.  Trans.,  1886,  and  in  his  work  on  "  Colour  Measurement 
and  Mixture."  It  essentially  consists  of  a  collimator,  two  prisms,  a 
lens,  and  a  camera  on  the  screen  of  which  a  spectrum  is  brought 
to  a  focus.  This  screen  is  removed  for  experiments,  and  a  collecting 
lens  used  to  recombine  the  spectrum,  and  to  form  an  image  of  the 
last  surface  of  the  second  prism  on  a  screen  some  4  feet  off.  A  slide 
with  a  slit  passed  through  the  spectrum  causes  the  white  patch  to 
become  a  colour  patch  of  monochromatic  light  due  to  the  particular 
ray  traversing  the  spectrum  slit.  The  white  light  with  which  the 
colour  is  compared  is  obtained  from  the  light  coming  through  the  colli- 
mator and  reflected  from  the  first  surface  of  the  first  prism  ;  by  means  of 
a  mirror  and  lens,  it  forms  a  patch  equal  in  size  to,  and  which  can  be 
caused  to  overlap,  the  coloured  patch,  or  to  lie  alongside  of  it.  In  the 
first  case,  a  rod  placed  in  the  path  casts  two  shadows,  one  of  which  is 
illuminated  by  the  colour  and  the  other  by  the  white  light ;  rotating 
sectors  in  the  path  of  the  latter  allow  the  luminosity  to  be  compared. 
The  light  used  is  the  electric  light,  an  image  of  the  crater  of  the 
positive  pole  being  formed  on  the  slit  of  the  collimator. 

TJie  luminosity  of  a  colour  is  not  the  same  ichen  viewed  from  all  parts 
of  the  eye.  The  centre  of  the  eye  is  that  with  which  observations  are 
usually  made ;  hence  the  luminosity  should  be  measured  with  that 
part  of  the  retina,  and  it  is  advisable  that  no  more  than  6°  of  angular 
measure  from  the  eye  should  be  compared. 

The  audience  were  enabled  to  see  the  difference  in  luminosity  of  a 
colour  which  was  of  equal  brightness  to  a  certain  white  when  viewed 
centrally,  by  shifting  the  axis  of  the  eye  so  that  the  image  was 
received  on  the  retina  some  10°  away  from  the  centre. 

The  action  of  the  yellow  spot  was  then  alluded  to. 

The  luminosity  of  any  pigment  on  paper  can  he  found  by  rotating  it 
with  two  of  the  three  colours:  red,  emerald-green  and  ultramarine. 
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These  three  make  a  grey  whieh  matches  a  grey  formed  of  black  and 
white.  If  tlie  luminosity  of  the  tliree  have  been  accurately  deter- 
mined, 1)}'  substituting  the  pigment  whose  luminosity  is  i-equired  for 
one  of  them,  another  grey  can  be  formed  to  match  a  grey  consisting 
of  black  and  white.  After  measuring  the  angular  aperture  of  the 
secttu's,  the  luminosity  is  determined  by  calculation ;  the  result  is 
found  to  agree  with  the  measurement  made  by  the  direct  method. 
This  is  one  of  the  many  proofs  that  the  measure  of  luminosity- 
obtained  in  the  manner  described  is  correct,  and  not  a  mere  accident. 

The  colour  of  a  pigment  can  he  referred  to  the  spectrum  colours  hy 
vneasurivg  the  absorption.  In  the  case  of  transparent  bodies,  this  is  best 
done  by  using  a  double-image  prism  at  the  end  of  the  collimator  so  as 
to  form  two  spectra  on  the  camera  screen.  By  adjustment,  these  may 
be  caused  to  be  so  exactly  one  over  the  other,  that  the  same  colour 
will  pass  through  a  slit  in  them.  After  emergence  from  the  slit,  the 
I'ays  from  the  top  spectrum  ai-e  diverted  by  a  right-angle  prism,  and 
caught  by  another  which  sends  them  through  a  lens  on  to  the  screen, 
forming  a  patch.  Another  patch  as  usual  is  formed  by  the  rays 
from  the  bottom  spectrum.  By  placing  the  transparent  body  in  the 
path  of  one  of  these  rays,  the  absorption  can  be  measured  by  equalising 
the  brightness  of  the  patches  by  the  sectors  and  noting  the  apertures. 
The  absorption  of  pigments  can  be  measured  in  the  same  way  by 
causing  one  patch  to  fall  on  the  coloured  surface  and  the  other  on  the 
standard  white. 

To  measure  the  absorption  of  pigments  an  easy  plan  is  to  rotate, 
black  and  white  sectoi's  together  with  variations  in  the  amount  of 
white,  and  to  cause  the  colour  patch  to  fall  partly  on  them  and  partly 
on  the  pigment.  The  colour  is  varied  till  it  is  seen  that  the  grey  disc 
and  the  pigment  reflect  the  same  amount  of  light. 

By  both  these  plans  templates  can  be  cut  out,  which,  when  ro- 
tated in  the  spectrum,  give  the  exact  colour  of  the  pigment  on  the 
screen ;  hence  this  is  a  reduction  of  the  true  colour  to  absolute 
uiTuibers,  since  the  colour  can  be  reproduced  from  a  reference  to  a 
note  book.  It  is  to  be  remarked  that  the  measures  are  unaffected  by 
any  defect  in  the  eye  of  the  observer  or  by  the  kind  of  light  in  which 
they  were  effected. 

The  mixture  in  varying  proportions  of  red,  green  and  violet  of  the 
spectrum  makes  ivhite.  This  was  shown  by  placing  three  slits  in 
standard  positions  in  the  spectrum,  and  altering  their  apertures  till  a 
match  was  made  with  a  patch  of  white  light  alongside. 

Any  other  colour  can  he  matched  hy  the  viixture  of  the  same  three 
colours,  as  was  shown  in  matching  green,  blue,  and  brown  papers. 

Since  three  colours  vnll  make  white;  and  the  same  three  colours  will 
viake  a  match  with  nn  impure  colour,  ev^ry  colour  in   nature  can  evi- 
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dently  he  matclied  hy  mixing  not  more  than  two  of  these  colours  with  a 
certain  proportion  of  white  light ;  and  if  these  colours  be  red  and  green, 
or  green  and  violet,  the  colour  can  be  matched  by  one  spectrum 
colour  and  white  light,  since  there  is  some  intermediate  colour  which 
has  the  same  hue  as  the  mixture  of  these  two  colours.  Hence  any 
colour,  except  purple,  can  be  referred  to  some  spectrum  colour, 
together  with  a  certain  proportion  of  white  light.  In  the  case  of 
purple  the  colour  may  be  expressed  as  white  light,  from  which  the 
complementary  colour  is  eliminated.  Hence  any  colour  whatever  may 
he  expressed  in  terms  of  ichite  light  and  one  spectrum  colour,  the  latter 
in  tvave-lengths,  and  the  former  in  percentage  of  luminosity. 

This  was  shown  to  be  the  case  by  interposing  between  the  silvered 
mirror  which  reflected  the  light  coming  from  the  first  prism,  and 
which  formed  the  white  comparison  patch,  a  plain  glass  mirror 
which  reflected  a  small  percentage  of  the  light  on  to  the  bolour  patch, 
the  amount  of  which  could  be  regulated  by  sectors.  Brown  paper 
was  placed  in  the  white  patch,  and  the  spectrum  colour  was  changed 
and  mixed  with  the  white  light  till  the  same  colour  was  obtained. 
The  scale  of  the  instrument  told  the  wave-length,  and,  by  interposing 
a  rod  in  the  path  of  beams,  the  proportional  luminosities  of  the 
spectrum  colour  and  of  the  white  light  were  determined.  A  similar 
match  was  made  by  light  going  through  sig-nal-green  glass,  and  the 
complementary  colour  of  the  light  passing  through  permanganate  was 
determined. 

Light'  coming  through  properly  picJced  specimens  of  red,  hlue  and 
green  glass,  and  overlapping,  may  also  he  made  to  match  a  colour. 

The  three  glasses  covered  a  squai-e  lens,  and  formed  an  image  on  a 
screen  of  a  circular  patch  of  white  light  coming  through  ground  glass 
on  a  screen.  Colours  were  placed  on  a  white  beam  alongside,  and  by 
altering  the  amount  of  the  coloured  glasses  exposed,  matches  were 
made. 

If  the  dominant  wave-lengths  of  the  colour  of  these  three  glasses 
be  known,  and  also  the  amount  of  white  light  mixed  with  it,  these 
measures  can  be  noted  in  terms  of  these  three  glasses  ;  and,  fm-ther, 
it  is  possible,  by  mixing  the  light  coming  through  the  three  glasses 
in  various  proportions,  to  obtain  a  spectrum  colour  mixed  with  white 
light  for  each  such  mixture.  Hence  this  is  a  substitute  for  the 
spectrum  itself.  To  show  this,  three  similar  glasses  were  placed  over 
apertures  suitably  cut  in  a  circular  card ;  and,  by  causing  these  to 
I'otate  in  fi'ont  of  an  illuminated  slit  a  sham  spectrum  was  thrown 
on  the  screen  in  which  every  colour  was  present. 

Any  colour  can  he  reproduced  icith  three  rotating  sectors  of  red,  green 
and  blue  tchen  certain  proportions  of  white  or  black,  or  both,  are  mixed 
with  one  or  other.     If   the  dominant  wave-lengths  and  the  proportion 
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of  vJiite  light  mixed  are  hnoim  of  each  sucJi  colour,  the  pigmen*  ichose 
colour  is  to  he  determined  can  he  expressed  in  numbers  as  before,  and 
in  terms  of  spectrum  colours  if  desired.  This  was  shown  by  matching 
brown  paper  with  red,  bine  and  green,  a  little  white  and  black  being 
mixed  Avith  the  brown. 

The  importance  of  using  some  uniform  light  was  insisted  upon 
throughout,  slight  dcAiations  in  the  experiments  demonstrating  this. 

In  conclusion,  Captain  Abney  claimed  to  have  demonstrated  that 
the  reference  of  colour  to  numbers  was  not  only  possible  but 
easy,  and  that,  to  chemists  especially,  the  application  was  one  of 
almost  capital  importance.  Everyone  could  do  it,  and  the  lecturer 
had  an  instrument  on  the  stocks  which  wp.s  not  so  cumbersome  as 
that  shown,  bat  which  would  answer  all  purposes,  he  hoped,  when 
complete. 

RESEARCH  FUND. 

A  meeting  of  the  Research  Fund  Committee  will  be  held  in  De- 
cember. Fellows  desiring  grants  are  requested  to  forward  their 
applications  to  the  Secretaries  before  December  12th. 


At  the  next  meeting,  on  Thursday,  December  3rd.  there  will  be  a 
ballot  for  the  election  of  Fellows,  the  candidates  being  those  whose 
certificates  are  published  in  No.  101  of  these  Px'oceedings,  issued 
November  17,  1891. 

The  following  papers  will  be  read  : — 

1.  "  Phosphorous  oxide.  Part  II."  By  Professor  Thorpe  and 
Mr.  A.  E.  Tutton. 

2.  "Frangalin.  Part  II."  By  Professor  Thorpe  and  Dr.  A.  K, 
Miller. 

3.  "  The  structure  and  chemistry  of  flames."  By  Prof.  Smithells 
and  Mr.  H.  Tingle. 

4.  "  The  composition  of  cooked  vegetables."     By  Miss  Williams. 

5.  "  The  occurrence  of  a  mydatic  alkaloid  in  lettuce."  By  T.  S. 
Dymond. 

6.  "  Some  metallic  hydrosulphides."  By  S.  E.  Linder  and  Harold 
Picton. 

7.  "  The  physical  constitution  of  some  solutions  of  insoluble 
sulphides."     By  Harold  Picton. 

8.  "  Solution  and  pseudo-solution.''  By  Harold  Picton  and  S.  E. 
Linder. 

HAEBISOK  AXD  SONS,  PEISTEES  !>'  OKDINAHT  TO  HEE  MAJESTY,  ST.  MAHTIJf'S  LAXE. 
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P  E  O  C  E  E  D  I N  G  S 

OF    THE 

CHEMICAL    SOCIETY. 

No.  103.  Session  1891-92. . 


December  3rd,  1891.    Professor  A.  Crum  Brown,  F.R.S.,  President, 

in  the  Chaii\ 

Messrs.  T.  M.  Wyatt  and  Peter  MacEuan  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Frederick  Edward  Adams,  ToAvn  Hall,  Bolton;  John  Edward  Whitley 
M.  Fall,  Bankfield  Road,  West  Derby,  Liverpool ;  John  C.  Hewlett, 
40,  Charlotte  Street,  E.C.  ;  Robert  Ludwig  Mond,  20,  Avenue  Road, 
Regent's  Park,  N.W. ;  William  Shields  Myers,  New  York ;  George 
P.  Daniell  Smith,  26,  Colebrooke  Row,  Islington,  N". 

The  following  were  duly  elected  Fellows  of  the  Society : — Harold 
Alger ;  George  Alfred  Ashcroft ;  George  James  Allen ;  Edward 
Charles  Cyril  Baly  ;  Thomas  William  Berry  ;  Samuel  Francis  Bur- 
ford  ;  John  Bairstow ;  J.  Treeby  Barratt ;  John  Redman  Bovell ; 
John  C.  Chorley;  William  A.  S.  Calder ;  George  Edward.  Cory; 
Thomas  Darling;  Charles  E.  Eastwick ;  Percy  Elford ;  Lionel 
William  Fulcher ;  George  German,  Jun. ;  Alfred.  Daniel  Hall ;  John 
William  Heath ;  Ai'chibald  Hall ;  John  Holliday ;  John  Walter 
Leather ;  Lionel  Ludlow  ;  Robert  Lennox  ;  Rudolf  Laurentz  Leffler ; 
John  Willis  Marshall;  Daniel  McLaren,  B.Sc. ;  Joseph  Morris; 
William  Naylor;  William  P.  R.  Newlands  ;  Thomas  N^eilson  ;  Laurence 
Priestley;  Abhayacharan  Sauyal,  M.A. ;  Charles  K.  Scott;  Thomas 
Stephenson  ;  Walter  Thorp  ;  A.  W.  Winterton  ;  John  Heniy  Wilson 
Thomas  Armistead  Ward  ;  Henry  White. 

The  following  papers  were  read  : — 
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68.  "  Pliosphorous  oxide.  Part  IT."  By  T.  E.  Thoqie,  F.R.S.,  and 
A.  E.  Tutton. 

In  this  paper  the  authors  continue  their  description  of  the  pro- 
perties of  phosphorous  oxide,  P4O6.  In  their  first  communication 
(Trans.,  1890,  553)  it  was  stated  that  the  oxide  rapidly  became  red 
when  exposed  to  light :  they  have  since  obtained  phosphorous  oxide 
in  large,  well-defined  crystals,  unaffected  by  light,  by  repeatedly 
exposing  a  quantity  of  the  freshly  distilled  oxide  to  sunshine  for 
several  months  at  a  time,  and  decanting  the  melted  oxide  from  the 
red  phosphorus  produced.  Large  crystals  of  the  oxide  may  also  be 
obtained  by  spontaneous  sublimation  in  a  vacuum,  which  remain 
unaffected  by  light,  so  long  as  they  retain  their  crystalline  forru ;  but 
if  they  are  melted  by  the  warmth  of  the  hand,  and  then  allowed  to 
cool  to  the  wax-like  form,  reddening  occui^s  on  exposure  to  light. 
Hence  it  appears  not  improbable  that  the  permanency  of  the  crystal- 
lised oxide  is  in  some  way  connected  with  its  crystalline  character. 

Bromine  acts  energetically  on  phosphorous  oxide  in  a  manner 
similar,  in  the  end,  to  the  action  of  chlorine.  In  a  clcsed  apparatus, 
however,  an  intermediate  change  occurs,  crystals  of  phosphorus  penta- 
bromide  subliming,  and.  phosphoric  anhydride  being  also  formed, 
5P4O6  +  20Br3  =  SPBrs  +  GP2O5.  The  pentabromide  is  afterwards 
washed  down  by  the  excess  of  bromine,  and  acts  on  the  phosphoric 
anhydride,  the  ultimate  result  being  that  products  are  obtained  cor- 
responding to  the  equation  P^Oe  +  4Br2  =  2POBr3  +  2P02Br. 

Iodine  acts  moi'e  slowly  than  bromine,  forming  ci-ystals  of  P2I4. 
The  interaction  is  best  carried  out  in  carbon  bisulphide  solution  in 
a  sealed  tube  at  a  temperature  of  150° :   5P4O6  +  8T2  =  4P2I4  -f  6P2O5. 

Hydrogen  chloride  gas  acts  on  phosphorous  oxide,  forming  phos- 
phorus trichloride  and  phosphorous  acid:  P^Oe  +  6HC1  =  2PCI3  + 
0H3PO3.  A  subsidiary  chauge  also  occurs  between  the  two  products 
of  the  reaction,  wirh  formation  of  more  or  less  phosphorus,  orthophos- 
phoric  acid  and  hvdrogen  chloride :  PCI3  +  4H3PO3  =  3H3PO4  + 
P2  +  3HC1.  On  distillation  a  weight  of  phosphorus  trichloride  is 
obtained  equal  to  that  of  the  oxide  employed. 

When  sulphur  is  heated  with  phosphorous  oxide  in  a  closed  tube 
at  about  160°,  a  most  violent  action  takes  place,  the  product  of  which 
is  pliosphorus  suliho.vide,  which  is  obtained  in  coloui-less,  tetragonal 
crystals  upon  sublimation  in  a  vacuum.  The  crystals  melt  at  about 
102°,  and  the  liqu  d  boils  constantly  at  295°  (corr.).  Vapour  density 
determinations  .'■hi>\v  that  the  molecular  formula  of  the  sulphoxide  is 
P4O5S4. 

It  is  a  highiv  deliquescent  substance,  which  rapidly  dissolves  in 
water,  forming  mc  tir.st  meta-,  and  subsequently  ortho-phosphoric  acid 
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and  hydrogen  sulphide:  P^CSi  +  GHoO  =  4HPO3  +  4H,S.  It  is 
also  soluble  in  carbon  bisulphide,  from  which  it  is  again  obtained 
upon  evaporation  in  tetragonal  prisms. 

Sulphur  trioxide  is  reduced  by  phosphorous  oxide,  the  sole  pro- 
ducts being  sulphur  dioxide  and  phosphoric  anhydride. 

Sulphuric  acid  dropped  upon  phosphorous  oxide  occasions  great 
rise  of  temperature  ;  with  quantities  of  a  gram  and  upwards  incand- 
escence occurs.  Sulphur  dioxide  is  liberated,  and  phosphoric  acid 
formed. 

Sulphur  cliloride,  SnCL,  also  acts  with  violence,  forming  phos- 
phoryl  and  thiophosphoryl  chlorides,  sulphur  and  sulphur  dioxide  : 
P4O6  +  6S,Cl2  =  2POCI3  +  2PSCI3  +  2S0o  +  8S. 

Ammonia  gas  acts  slowly  in  the  cold,  but  with  incandescence  on 
warming  to  30°.  When  ammonia  is  led  over  the  oxide  dissolved  in 
ether,  a  white  solid  product  is  deposited,  consisting  of  the  diamide  of 
phosphorous  acid,  P(0H)(]S"Ho)2,  and  a  small  quantity  of  the  corre- 
sponding ammonium  salt:  P4O6  +  8NH3  =  3P(OH)(NH2)2  + 
P(OH)2(ONH4)2.  Phosphorous  diamide  is  a  white  powder  which  is 
instantly  dissolved  by  water  with  sufBcient  rise  of  temperature  to 
induce  incandescence.  Treated  with  dilute  hydrogen  chloride  solu- 
tion, it  evolves  pure,  non-spontaneously  inflammable  phosphoretted 
hydrogen,  formed  by  the  decomposition  at  the  high  temperature  of  the 
reaction  of  the  phosphorous  acid  first  formed  :  P(OH)(NH.)o  +  2HC1 
+  2H2O  =  2NH4CI  +  P(0H)3. 

Nitrogen  peroxide  vapour  oxidises  phosphorous  oxide  in  the  cold  to 
phosphoric  anhydride,  being  reduced  to  nitrogen  tri-  or  di-oxide. 

Phosphorus  pentachloride  acts  with  great  energy  on  phosphorous 
oxide.  The  action  may  be  controlled  by  cooling  with  ice.  A  liquid 
mixture  of  phosphorus  and  phosphoryl  trichlorides  is  produced  • 
PA  +  6PC15  =  6POCI3  +  4PC13. 

Phosphorus  trichloride  and  phosphorous  oxide  only  interact  at  a 
temperature  near  the  boiling  point  (173°)  of  the  latter,  and  in  a  closed 
vessel :  under  these  circumstances,  no  phosphoryl  trichloride  is  formed, 
but  a  solid  mixture  of  pentachloride  and  pentoxide  of  phosphorus 
together  with  amorphous  phosphorus. 

Hydrogen,  phosphoretted  hydrogen,  carbon  monoxide,  carbon  di- 
oxide, sulphiir  dioxide,  nitrogen,  nitric  oxide,  cyanogen  and  ethylene 
have  apparently  no  action  upon  either  cold  or  warm  phosphorous 
oxide. 

Discussion. 

Professor  Ramsay  enquired  on  what  grounds  the  authors  came  to 

the  conclusion  that  the  amide  described  was  a  phosphorous  and  not  a 

phosphoric    compound,    such    as    is    represented    by    the    formula 

OPH(NH2)2  corresponding  to  the  formula  OPH(OH)2for  phosphorous 
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acid,  -wliicli  latter  he  thought  was  undoubtedly  a  phosphoric  com- 
pound. The  low  boiling  point  and  other  properties  of  the  sulphoxide 
described  seemed  to  lend  additional  support  to  the  view  that  phos- 
phoric oxide  was  a  compound  of  high  moleculai-  weight. 

Dr.  Armstrong  remarked  that  the  conventional  view  that  the 
affinity  of  phosphorus  for  oxygen  was  very  great  was  somewhat 
disturbed  by  the  observations  now  described,  showing  that  in  many 
cases  the  phosphoms  and  oxygen  in  phosphorous  oxide  were  readily 
sepai'ated  ;  it  Avould  seem  that  the  extreme  stability  of  phosphoric 
oxide  was  probably  conditioned  by  peculiarity  of  structure. 

The  authors,  in  their  reply,  said  that  they  had  no  special  experi- 
mental proof  of  the  constitution  of  the  diamide  formed  by  the  action 
of  ammonia  ;  Professor  Thorpe,  however,  expressed  the  opinion  that 
the  balance  of  evidence  was  in  favour  of  the  view  that  phosphorous 
acid  is  P(0H)3. 

69.  "Frangulin.  Part  II."  By  T.  E.  Thorpe,  F.R.S.,  and  A.  K. 
Miller,  Ph.D. 

In  the  first  comraunication  to  the  Society  by  one  of  the  authors,  in 
conjunction  with  Mr.  H.  H.  Robinson  (Ti-ans.,  1890,  38),  it  was  con- 
cluded that  frangulin  had  the  composition  C22H2->09.  This  conclusion 
Avas  based  on  analytical  results  alone,  and  it  was,  in  fact,  pointed 
out  that  the  percentage  yield  of  emodin  obtained  on  hydrolysing 
frangulin  agreed  better  with  Schwabe's  formula  C21H20O9. 

The  authors  have  now  prepared  a  larger  quantity  of  frangulin,  and 
have  succeeded  in  obtaining  it  more  nearly  in  a  state  of  purity  than 
was  previously  possible.  They  find,  however,  that  crude  frangulin 
contains  a  substance  isomeric  with  emodin,  which  clings  to  it  verj- 
persistently,  and  which  it  is  very  difficult  to  completely  remove  from 
the  frangulin  :  they  ascribe  the  conflicting  statements  of  previous 
experimenters  to  the  presence  of  this  substance. 

They  have  succeeded  in  proving  the  correctness  of  Schwabe's 
formula  C21H00O9.  Their  conclusions  are  based  not  only  on  their 
more  recent  analyses  of  fi^angulin,  but  also,  and  in  fact  mainly,  on  the 
esults  obtained  from  the  hydrolysis  of  frangulin.  The  two  products 
of  the  hvdrol3-sis  are  emodin,  C15H10O5,  as  shown  in  the  first  paper, 
and  rhamnose,  CeHjiOa.  The  latter  substance  was  obtained  in  a  crys- 
talline form,  and  was  identified  by  its  chemical  and  physical  proper- 
ties and  by  the  properties  of  its  osazone.  The  percentage  yield  of 
emodin  shows  that  one  molecular  proportion  of  frangulin  yields  one 
molecular  proportion  of  emodin,  and  the  diiference  represents  one 
molecular  proportion  of  rhamnose.  It  is  thus  possible  to  build  up  the 
formula  of  frangulin  fi'om  its  constituents,  and  since  the  result  agi^ees 
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■with  the  formula  deduced  from  the  analyses  of  the  glucoside,  the 
conclusion  is  justified  that  frangulin  has  the  composition  C2iH2n09, 
and  that  its  hydrolysis  takes  place  in  accordance  with  the  equation 
C21H20O9  +  H3O  =  C15H10O5  +  CeHiiOo,  which  was  given  by  Schwabe 
as  highly  probable. 

The  substance  which  has  been  mentioned  as  clinging  so  persistently 
to  the  frangulin  has  been  isolated,  and  is  found  to  have  the  same 
percentage  composition  as  emodin.  It  melts  at  202 — 203°,  and  is, 
without  doubt,  the  same  substance  which  Schwabe  found  and  de- 
scribed as  melting  at  199°.  It  differs  from  emodin  also  in  that  it 
crystallises  in  golden-yellow  needles,  in  the  greater  readiness  with 
which  it  sublimes  and  in  its  reaction  with  alkalis.  It  is  probably  an 
isomeric  trihydroxymethylanthraquinone. 

70.  "  The  structure  and  chemistry  of  flames."  By  Arthur 
Smithells,  B.Sc,  and  Harry  Ingle,  B.Sc,  Yorkshire  College,  Leeds. 

The  authors  have  been  engaged  for  twelve  months  in  investigating 
the  chemistry  of  flames  produced  by  burning  known  hydrocarbons, 
and  are  still  continuing  their  experiments.  The  publication  of  their 
results  in  the  present  form  is  consequent  on  the  appearance  of  a 
paper  by  N.  Teclu  (Journ.  pralct.  Chem.,  44,  246),  who  describes 
the  phenomenon  which  sei'ved  as  a  starting  point  in  the  authors' 
enquiry. 

If  a  long  glass  tube  be  fitted  by  means  of  a  cork  over  the  metal 
tube  of  a  Bunsen  burner,  so  as  to  form  a  wider  continuation  of  it,  the 
flame  can  be  caused  to  burn  at  the  top  of  the  glass  tube.  When  the 
gas  is  turned  slowly  off,  the  flame  becomes  smaller,  and  develops  a 
sharply  defined  inner  cone  of  a  greenish  colour ;  this  cone  ultimately 
becomes  almost  a  flat  disc  of  flame  and  enters  the  glass  tube.  It 
will,  as  a  rule,  descend  at  a  rapid  rate  for  some  distance,  then  begin 
to  oscillate  and  finally  either  detonate  and  light  the  gas  at  the 
bottom  of  the  metal  tube,  or  else  go  out.  If  the  gas  supply  be  very 
carefully  regulated,  the  flame  may  be  got  into  such  a  state  that  it  will 
descend  the  tube  for  a  short  distance  and  then  re-ascend,  and  in  this 
state  it  is  very  easy  to  see  that  whilst  the  lower  cone  is  moving  there 
remains  at  the  top  of  the  tube  a  steady  cone  of  flame  of  a  pale-lilac 
colour.  By  heating  the  glass  tube  at  one  point,  so  as  to  increase  at 
that  point  the  rate  of  inflammation,  it  is  possible  to  fix  the  oscillating 
inner  cone — that  is,  to  prevent  its  re-ascent.  It  is  also  possible  to 
effect  this  by  narrowing  the  bore  of  the  glass  tube  at  one  point,  so  as 
to  diminish  the  rate  of  inflammation,  i.e.,  to  prevent  the  descent  of  the 
inner  cone  past  that  point.  In  this  way  it  is  possible  to  separate  the 
two  hollow  cones  of  combusKon  which  constitute  the  Bunsen  flame. 


IGO 

and  to  keep  them  any  distance  apart  for  any  length  of  time.  Tin's 
permits  of  the  aspiration  of  the  gases  from  the  space  between  the 
cones  without  any  chance  of  admixture  of  outside  air  or  of  pro- 
ducts of  combustion  from  the  upper  cone. 

Tlie  apparatus  used  by  the  authoi-s  in  most  of  their  experiments 
consisted  of  two  glass  tubes,  one  of  which  slides  very  easily  within 
the  other.  The  inner  tube  (c),  which  is  the  longer  one,  is  united  to  the 
outer  one  by  an  india-rubber  collar  (a),  through  which  it  slides  freely, 
and  the  two  tubes  are  kept  coaxial  by  a  ring  of  asbestos  packing  (h). 
The  projecting  end  of  the  inner   tube    may  be  fitted  to   a    Bunseu 
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burner,  but  the  authoi^s  have  usually  led  separate  supplies  of  gas  and 
air  into  the  apparatus  by  a  "]"-tube,  instead  of  using  a  Bunsen 
burner,  in  order  to  have  a  better  control  of  the  flame.  With  this 
apparatus  a  non-luminous  flame  is  easily  obtained,  and  the  two  cones 
can  be  separated  in  two  ways.  If  the  apparatus  is  arranged  so  that 
the  flame  is  formed  at  the  orifice  of  the  wider  tube  (d)  and  the  orifice  of 
the  narrower  one  (e)  is  8  or  10  cm.  below  it,  on  increasing  the  air  sup- 
ply the  inner  cone  of  flame  will  ultimately  descend  and  rest  upon 
the  orifice  of  the  inner  tube.    If,  on  the  other  hand,  the  inner  tube  be 
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made  to  project  beyond  tlie  outer  one  and  the  non-lnminous  flame  be 
formed  on  it,  then,  if  there  be  a  sufficient  air  supply,  on  sliding  up 
the  outer  tube  it  "will  as  it  passes  the  flame  cleanly  detach  and  carry 
iTp  the  outer  cone,  leaving-  the  inner  one  still  burning  on  the  inner 
tube. 

The  authors  have  made  similar  experiments  with  flames  of  liquid 
hydi'ocarbons  by  charging  air  with  the  vapour  of  the  liquid  by 
passing  it  through  a  "  saturator  "  such  as  is  used  for  producing  the 
ether-oxygen  lime-light.  The  vapour-charged  air  is  afterwards 
mixed  with  more  air,  and  by  suitably  regulating  the  proportions  a 
non-luminous  flame  is  obtained  and  divided  into  two  cones.  In  the 
case  of  liquid  hydrocarbons,  the  lower  cone  of  flame  usually  appears 
to  be  divided  by  dark  spaces  into  several  petal-like  divisions  which 
are  in  rapid  rotation.  In  the  case  of  benzene  vapour  the  following 
sequence  of  appearances  is  presented :  starting  with  the  orifice  of  the 
inner  tube,  8  or  10  cm.  below  that  of  the  outer  one,  a  luminous  smoky 
flame  is  first  obtained  at  the  latter ;  as  air  is  gradually  added  the 
flame  becomes  less  and  less  luminous,  and  an  inner  cone  begins  to 
develop,  but  before  this  has  become  non-luminous  it  descends  to  the 
inner  tube;  more  air  makes  both  it  and  the  upper  cone  non-luminous, 
and  this  state  may  be  maintained.  If  now  somewhat  less  air  is  sup- 
plied, a  luminous  streak  appears  at  the  tip  of  the  inner  cone,  and 
passes  right  up  and  through  the  tip  of  the  upper  cone.  If  more  air 
is  supplied,  the  upper  cone  of  flame  begins  to  disappear,  and  only  the 
upper  part  of  it  remains  ;  this  also  gradually  fades  away,  and  then 
there  is  only  the  lower  cone  left.  Still  more  aii'  produces  a  visible 
effect  on  the  inner  cone,  the  colour  changing  and  the  combustion 
becoming  less  intense  until  the  cone  rises  from  its  seat,  passes 
upwards  and  disappears.  There  is  thus  a  gradual  transition  from  the 
richly  luminous  flame  to  one  consisting  of  a  simple  pale-blue  cone 
just  on  the  point  of  extinction  through  excess  of  air. 

The  hydrocarbons  examined  by  the  authors  were  ethylene,  methane, 
pentane,  heptane  and  benzene.  Coal-gas  was  also  used.  The  gases 
fi'om  the  regions  between  the  two  cones  of  flame  were  analysed  in 
all  these  cases  volumetrically  or  gravimetrically.  The  following  are 
some  of  the  results  obtained  : — - 
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Substance. 

C0U4. 

CH,. 

CsH,.. 

C7H16. 

CoHfi. 

Coal  gas. 

Diameter  of  outer 
tube 

Diameter  of  inner 
tube 

mm. 

29 

20 

G 

3-8 
9-5 

15-3 
0-8 
9-5 

61-1 

mm. 

29 

20 

V 

3-6 
9-5 

15-6 
1-3 
9-4 

60-6 

mm. 

20 

20 

Y 

6-8 

17-6 

4-5 

3-9 
67-2 

V 

7-0 

13  1 

7-9 

5-4 
66-2 

V 

6-5 

12  3 

9-5 

5-8 
65-6 

19 

8 

V 

13-1 

7-7 
5  0 
0-6 
0-64 
73-1 

mm. 

29 

20 

G 

3-8 
14-9 
10-2 

10-9 
60-3 

mm. 
19-5 

12 

V 

4-2 
16  0 

8-8 

9-3 
62-0 

mm. 
28 

8 

G  (gi'avimetric)  or 
V  (vohmietric) . 

CO, 

V 

4-8 

HoO 

15-9 

CO  

71 

Hydrocarbons  . . . 
Ho 

7-7 

N.-, 

G4-4 

These  results,  whicli  are  obtained  in  the  preliminary  survey,  are  not 
quite  accurate  owing  to  the  impurity  of  the  hydrocarbons  and  certain 
difficulties  whicli  are  described  in  the  paper.  They  show,  however,  that 
the  products  of  combustion  of  the  first  cone  are  essentially  C0>,  H2O, 
CO  and  H^,  and  that  the  second  zone  is  due  to  the  combustion  of  the 
CO  and  Ho  with  the  external  air. 

The  results  are  in  harmony  with  the  conclusions  of  Blochniann, 
obtained  indirectly,  and  with  the  not  generally  known  work  of 
Dalton  on  the  explosion  of  methane  and  ethylene  with  oxygen  in 
quantities  insufficient  for  complete  combustion,  which  was  repeated 
in  1861  by  Kersten. 

The  authors  point  out  (i)  that  carbon,  according  to  Baker's  experi- 
ments, even  in  excess  of  oxygen,  burns  preferentially  to  CO,  and  not 
to  CO2 ;  (ii)  that  the  heat  of  combustion  of  gaseous  carbon  to  CO  is 
probably  greater  than  that  of  hydrogen  to  H2O  ;  (iii)  that,  according 
to  Dalton,  CH4  when  burnt  with  its  own  volume  of  oxygen  gives  pro- 
ducts represented  in  the  equation  CH4  +  02  =  CO  +  HoO  +  Ho; 
and  they  conclude  that  this  equation  represents  the  character  of  the 
change  first  taking  place  in  the  inner  cone.  But  as  the  two  sub- 
stances CO  and  HoO  act  upon  one  another  (CO  +  H2O  ^  CO2  +  Ho), 
the  case  is  one  of  reversible  change,  and  four  products  will  result, 
viz.,  CO2,  H2O,  CO  and  H2. 

The  conditions  of  equilibrium  of  this  system,  according  to  Dixon, 

CO  X  HoO 

are    expressed   by  the    coefficient   —  =  4-0.    This  is  subiect 

CUo  X  H2  ■' 

to  certain  conditions  of  temperature  and  dilution.     The  authors  in 

their  most  reliable  experiments   (viz.,  the   gravimetric  ones),  with 

ethylene  and  coal  gas,  get  numbers  not  greatly  differing  from  4  ;  but 

they  are  still  engaged  in  studying  this  question. 
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T^e  authors  bare  succeeded  in  dividing  into  two  cones  flames  pro- 
duced by  admixture  of  aii'  -with,  cyanogen,  sulphuretted  hydrogen, 
carbon  bisulphide  and  decomposed  ammonia  {i.e.,  No  +  3H2).  The 
products  of  the  inner  cone  in  the  case  of  cyanogen  were  found  in  one 
experiment  to  consist  of  CO  and  CO2  in  the  proportion  of  2  vols,  of 
the  former  to  1  vol.  of  the  latter. 

Professor  Smithells  is  continuing  the  experiments,  with  a  view  of 
elucidating  the  following  points  :— 

(i.)  The  influence  of  differences  of  diameter  of  the  tubes  and  rates 
of  efflux  on  the  fractional  combustion. 

(ii.)  The  exact  composition  of  the  interconal  gases  in  the  case  of 
hydrocarbons,  and  also  of  mixtures  of  CO  +  H3,  so  as  to  ascer- 
tain if,  and  in  what  way,  the  coefficient  |  -— ~^: —  ^  4  )  varies 

■^  VCOa  X    Ho  / 

with  the  composition  of  the  gases  and  other  conditions. 

(iii.)  The  composition  of  the  interconal  gases  from  hydrocarbon 
flames  whilst  carbon  is  being  liberated,  so  as  to  ascertain  whether 
the  luminosity  of  flames  is  due  to  simple  decomposition  of  hydro- 
carbons by  heat,  to  preferential  combustion  of  hydrogen,  to 
partial  decomposition,  or  to  other  change. 

(iv.)  The  exact  nature  of  the  flame  of  cyanogen,  so  as  to  ascer- 
tain what  governs  the  proportions  of  CO  and  COo  formed  in  the 
inner  cone. 

(v.)  The  manner  in  which  the  partition  of  oxygen  takes  place  in 
the  inner  cone  between  C  and  H,  H  and  S,  C  and  S,  so  as  to 
obtain  information  as  to  the  affinities  of  C,  H  and  S  for  oxygen. 

(vi.)  The  spectroscopic  appearances  of  the  flames. 

Discussion. 

Professor  Thorpe,  after  expressing  regret  that  time  did  not  per- 
mit of  the  discussion  of  the  numerous  interesting  questions  which 
had  been  raised,  referred  to  Professor  Smithells'  remark,  that  the 
books  failed  to  notice  the  fact  that  carbonic  oxide  was  produced  on 
partial  combustion  of  methane.  He  pointed  out  that  Mr.  Thomas, 
several  years  ago,  made  a  special  study  of  this  question,  having  been 
led  to  do  so  by  the  observation  that  in  cases  of  undoubted  marsh  gas 
explosions  in  coal  mines  the  men  killed  often  exhibited  an  appearance 
suggestive  of  carbonic-oxide  poisoning.  Mr.  Thomas  found  that  carb- 
onic oxide  and  hydrogen  were  regular  products  of  the  incomp  lete 
combustion  of  marsh  gas.  {Cf.  Goal-mine  Gases  and  Ventilation,  by 
J.  W.  Thomas.     Longmans  and  Co.,  1878.     Also  Iron,  1875). 


164 

71.  "  Note  oil  the  structure  of  luminous  flames."  By  Arthur 
Smithells,  B.Sc. 

The  author  gives  a  brief  summary  of  the  various  views  that  have 
been  held  on  this  subject.  Witli  one  or  two  exceptions,  there  has 
been  general  agreement  since  the  time  of  Berzelins  that  an  ordi- 
nary candle  flame,  or  the  flame  of  coal  gas  escaping  from  a  circular 
hole,  is  divisible  into  four  chief  regions:  (i)  the  dark  inner  partj 
(ii)  the  luminous  part ;  (iii)  a  small,  bright-blue  part  at  the  base  of 
the  flame,  thinning  oflF  rapidly  as  it  extends  upwards  ;  (iv)  a  dim, 
scarcely  visible,  faintly  luminous  mantle  surrounding  the  "whole  flame. 

The  explanation  which  the  author  would  give  of  these  regions  is  as 
follows : — The  gas  or  vaporised  wax,  on  issuing  from  the  orifice  or 
Tvick,  becomes  mixed  with  air  and  burns.  Whether  or  not  the  flame 
is  luminous  depends  on  the  rate  at  which  the  combustible  is  supplied. 
If  slowly  supplied,  sufficient  air  is  admixed  with  the  gas  for  non- 
luminous  combustion.  Thus  a  very  small  gas  flame  is  non-luminous, 
and  so  also  the  flame  of  a  candle,  with  the  wick  cropped  close  to  the 
wax.  It  is  conventionally  said  that  coal  gas  burns  with  a  luminous 
flame  ;  it  is  just  as  true  to  say  that  it  bums  with  a  non-luminous  flame. 
The  small,  non-luminous  flame  of  coal  gas,  or  of  a  short  wick  candle, 
is  seen  to  have  the  same  structure  as  a  Bunsen  burner,  viz.,  a  bright- 
blue,  inner  cone,  and  a  pale-lilac  cone  superposed  upon  it.  The 
author  supposes  that  we  have  here  the  same  chemical  changes  occurring 
as  are  dealt  with  in  the  previous  paper,  viz.,  that  the  first  combustion 
in  the  inner  cone  is  mainly  to  COo,  H3O,  CO  and  Hj,  and  the  final 
one  in  the  outer  cone  is  mainly  that  of  CO  and  Ho  to  COo  and  HoO. 
This  is  made  more  probable  by  the  fact  that  if  the  gas  supply  be 
increased,  the  luminous  tip  appears  just  at  the  point  where  it  appears 
in  the  experiment  with  benzene,  and  that  even  after  it  is  considerably 
developed  the  shape  of  the  flame  betrays  the  persistence  of  the 
inner  cone.  As  the  gas  supply  is  further  increased,  the  luminous 
area  becomes  increasingly  great,  the  relics  of  the  two  original  cones 
being  very  small. 

The  author's  view  is  further  enforced  by  the  simple  exjieriment  of 
taking  a  flame  about  5  cm.  high  from  a  Bunsen  burner  with  the  air 
holes  stopped,  noting  the  blue  region  at  the  base  of  the  flame  and  the 
dim  mantle  outside  it  and  then  gradually  turning  on  the  air.  The 
gradual  transition  shows  unmistakably  that  the  blue  part  and  the 
mantle  are  the  "rudiments  "  of  the  two  cones  of  a  Bunsen  flame. 

With  regard  to  the  luminous  part,  everything  goes  to  show  that 
it  is  mainly  a  region  where  hydrocarbons  are  decomposed  by  the 
heat  of  the  outer  parts  of  the  flame.  The  precise  nature  of  the 
change  is  being  studied  by  the  author. 
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The  dark,  innei'  zone  contains  mainly  unburnecl  gas,  mixed  with 
some  products  of  combustion  from  surrounding  regions. 

A  commonly  held  view  that  the  mantle  of  a  luminous  flame  is 
due  to  heated  air  and  products  of  combustion  is  inconsistent  with 
the  above  explanation,  and  also  with  the  fact  that  in  recent  experi- 
ments it  has  been  found  impossible  to  render  air  luminous  at  the 
highest  attainable  temperatures. 

The  view  that  carbon  is  separated  in  a  flame  owing  to  the  pre- 
ferential combination  of  oxygen  with  hydrogen,  is  opposed,  the  author 
thinks,  to  all  experimental  evidence,  which  he  is  of  opinion  goes  to- 
show  that  if  the  oxygen  supply  be  limited  carbon  will  burn  before 
hydrogen. 

The  author  would  describe  a  luminous  flame  as  follows  :  — 

(i.)  An  outer  sheath  or  mantle,  with  (ii)  an  inner,  bright-blue- 
portion  visible  at  the  base  of  the  flame.  These  two  parts  correspond 
respectively  to  the  outer  and  inner  flame  cones  of  a  Bunsen  flame,  and 
mark  the  region  where  the  coal  gas  or  candle  gas  is  burning  with  a 
large  quantity  of  air. 

(iii.)  The  yellow,  luminous  part  marking  the  region  where  the 
heat  of  the  parts  (i)  and  (ii)  is  decomposing  hydrocarbons,  setting^ 
free  carbon,  which  rapidly  glows  and  burns. 

(iv.)  The  dark,  inner  region,  consisting  of  unburned  gas,  mixed 
with  products  of  combustion  of  surrounding  parts. 

Novelty  is  not  claimed  for  this  description,  but  the  author  considers 
that  the  experiments  described  in  the  preceding  paper  put  the  matter 
in  a  somewhat  new  lisrht. 


72.  "  The  existence  of  hyoscyamine  in  lettuce."  By  T.  S. 
Dymond. 

Lettuce  has  been  used  in  medicine  from  early  times  as  a  sedative, 
but  the  active  constituent  has  never  been  with  certainty  determined. 
The  author's  attention  was  di^awn  a  few  months  ago  to  the  mydriatic 
action  of  an  extract  of  lettuce  used  in  medicine.  It  had  been  pre- 
pared from  the  flowering  plant  of  common  lettuce  according  to  the 
directions  of  the  British  Pharmacopoeia.  An  examination  showed 
that  the  mydriatic  action  was  due  to  an  alkaloid.  Commercial 
specimens  of  the  extract  of  wild  lettuce  and  of  the  variety  of  the 
edible  plant  knawn  as  cos  lettuce,  obtained  from  three  different 
sources,  together  with  a  specimen  of  the  dried  flowering  plant  of  wild 
lettuce,  were  all  found  to  contain  this  alkaloid. 

The  alkaloid  was  most  easily  isolated  by  mixing  the  commex'cial 
extract  with  water  acidified  with  acetic  acid,  adding  alcohol  till  pre- 
cipitation of  nearly  all  the  constituents  of  the  extract  occurred,  filter- 


166 

ing,  evaporating  the  filtrate  to  a  low  bulk,  'filtering  again,  washing 
the  filtrate  with  ether  till  fiee  from  fat,  then  rendering  it  alkaline 
and  extracting  the  alkaloid  with  ether.  The  impure  alkaloid  thus 
obtained  was  purified  by  conversion  into  the  oxalate,  and  the  precipi- 
tation of  this  salt  by  ether  from  its  alcoholic  solution.  On  recovering 
the  alkaloid  and  crystallising  it  from  chloroform,  it  was  obtained  in 
silky  needles  having  approximately  the  same  melting  point  and  other 
properties  as  hyoscyamine,  the  poisonous  mydriatic  alkaloid  existing  in 
belladonna,  henbane  and  other  plants  belonging  to  the  natural  order 
Solanacece. 

The  identity  of  the  alkaloid  Avith  hyoscyamine  was  confirmed  by 
conversion  into  the  aurichloride  which  melted  at  1.59'75°,  the  melting 
point  given  by  Ladenburg  for  hyoscyamine  aurichloride  being  l')9°. 
The  detei'mination  of  the  gold  and  the  alkaloid  in  the  compound 
afforded  results  corresponding  with  the  formula  of  hyoscyamine  auri- 
chloride, CnH23N"03-HAuCl4. 

The  amount  of  hyoscyamine  in  the  extract  of  common  lettuce  does 
not  exceed  0"02  per  cent.,  while  in  the  flowering  plant  itself,  it  cannot 
be  more  than  0"001  per  cent.  It  appears  that  this  is  the  first  occasion 
on  which  hyoscyamine  or  any  other  alkaloid  belonging  to  that 
mydi'iatic  group  has  been  found  in  a  plant  not  a  member  of  the  natural 
order  Solanacece,  lettuce  belonging  to  the  natural  order  Compositoe. 

Discussion. 

Professor  Dunstax  pointed  out  that  it  had  been  known  from  the 
time  of  the  Greeks  that  lettuce  had  a  soporific  action,  and  as  Laden- 
burg and  others  had  shown  hyoscyamine  to  be  a  sopoi-ific,  it  was  now 
possible  for  the  first  time  tc  explain  an  ancient  Grecian  practice. 

73.  "  Crvptopine."  By  D.  Rainy  Brown  and  W.  H.  Perkiu,  Junr., 
Ph.D.,  F.R.S. 

The  authors  have  commenced  an  investigation  on  the  rare  alkaloid 
cryptopine,  which  occurs  in  small  quantity  in  opium,  and  which  was 
first  isolated  by  J.  and  H.  Smith  (Jahresbericht,  1867,  523),  and  sub- 
sequently analysed  by  Hesse  (Annaleri,  Suppl.  8,  209). 

Analyses  of  the  base  and  of  several  of  its  salts  led  Hesse  to  assign 
to  cryptopine  the  formula  C21H03NO5.  The  authors  have  prepared 
and  analysed  several  samples  which  had  been  purified  by  conversion 
into  the  oxalate  and  subsequent  recrystallisation  from  isobutyl  alco- 
hol.    The  mean  result  of  five  analyses  was — 

TlieoiT  for  QiHiis^'Os. 

C    68"23  per  cent.         68"29  per  cent. 

H 6-34        „  6-23 

N 4-15        „  3-79 
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The  oxalate,  after  repeated  recrystallisatiou  from  "svater,  was  ob- 
tained in  the  form  of  beautiful  glistening  prisms,  which,  on  analysis, 
gave  the  following  numbers  as  the  mean  of  four  experiments  : — • 

Theory  for 
C,iH23XO,C;H,04. 

C 59'82  per  cent.         60"  13  per  cent. 

H ,        5-55         „  5-44 

X 3-31         „  305 

These  analyses  confirm  Hesse's  results,  and  show  that  cryptopine 
has  the  formula  C21H03NO5. 

On  oxidation  with  potassium  permanganate,  cryptopine  yields 
an^ong  other  products  a  crystalline  acid,  CioHuiOe,  m.  p.  179 — 180°, 
which  proves  to  be  metahemipinic  acid,  C6H2(CH30)2(COOH)2 
[1:2:4:  5],  the  acid  which  Groldschmidt  obtained  from  papaverine; 
this  result  is  interesting  in  view  of  the  fact  that  metahemipinic  acid, 
up  to  the  present  time,  has  only  been  obtained  from  papaverine. 

The  identity  of  the  acid  obtained  from  cryptopine  with  that  from 
papavei'ine  was  proved  by  the  fact  that  both  yield  an  anhydride, 
CioHsOo,  m.  p.  175°,  and  an  ethylimide,  Ci2Hi3N'04,  melting  at  226°. 

Cr^y-ptopine  contains  only  two  methoxy-groups,  as  shown  by  its 
behaviour  when  treated  with  hydrogen  iodide,  these  two  groups  being 
situated  in  that  part  of  the  molecule  which  is  converted  into  meta- 
hemipinic acid  on  oxidation. 

74.  "  The  action  of  sodium  on  ethereal  salts.  Part  III.  Benzylic 
orthotoluate."     By  W.  R.  Hodgkinson. 

The  behaviour  of  the  different  ethylic  toluylates  towards  sodium 
was  briefly  referred  to  in  these  Proceedings  in  1886  (p.  188). 

In  all  cases  their  behaviour  is  different  to  that  of  the  ethylic  salts  of 
phenylacetic  acid.  No  trace  of  any  substituted  acetic  or  benzenoid 
fatty  acid  could  be  found,  and  the  action  differs  moreover  in  that  no 
ring  condensation  appears  to  take  place  as  is  the  case  with  ethylic 
phenylacetate,  which  affoi"ds  "  triphenylphloroglucol". 

In  the  case  of  the  benzylic  salt  of  orthotoluic  acid,  it  was  thought 
that  either  the  CHo  might  act  in  a  similar  manner  to  the  CH2  in  phenyl- 
acetic acid,  or  that  two  molecules  would  condense,  foi'ming  dimethyl- 
anthraquinone  and  benzylic  ah  ohol. 

Benzylic  orthotoluate,  C6H4Me'C02*CH2Ph,  which  does  not  appear 
to  have  been  previously  formed,  is  a  liquid  of  very  pale-yellow  colour 
which  boils  without  the  least  decomposition  at  315°  (thermometer  in 
vapour).     Eel.  den.  at  17°  1-12. 

As  mentioned  in    connection  with  triphenylphloroglucol,  the  pro- 


1()8 

ducts  of  the  action  <if  sodium  on  these  ethereal  salts  differ  consider- 
ably according  to  the  conditions  of  the  experiment.  On  adding  the 
sodium  to  the  oil  previously  heated  to  200°  it  dissolved,  and  the  tem- 
perature rose  to  250°,  when  an  oil  distilled  over.  This,  on  fractional 
distillation,  separated  into  toluene  and  benzyl  alcohol  for  the  most 
part,  with  a  smaller  quantum  of  the  original  ethereal  salt.  The 
sodium  salt  in  the  retort  dissolved  in  water,  and  gave  on  treatment  in 
the  usual  manner  an  oil  and  an  acid.  Thi;!  acid  is  pure  o-toluic  acid. 
The  oil  was  found  to  consist  of  unchanged  benzylic  orthotoluate  and 
a  substance  boiling  at  o50°  (nitrogen  thermometer  in  vapour)  360°. 

This  substance  remained  liquid  at  — 10°  and  could  scarcely  be  a 
derivative  of  anthraquinoue.  Analysis  shows  it  to  have  the  composi- 
tion C22H20O2,  which  is  that  of  a  substance  of  the  formula 
€6H4Me-c6o-CHPh(CHoPh). 

The  quantity  at  present  disposal  has  allowed  only  of  hydrolysis 
with  potassium  hydroxide,  from  which  it  appears  that  only  o-toluic  acid 
is  formed,  and  an  oil  which  boils  at  about  250 — 280°.  The  matter  is 
still  under  investigation. 

75.  '■  The  gas-volumeter  and  gravivolumeter.     By  G.  Lunge. 

In  this  note  the  author  comments  on  Professor  Japp's  reply  to  his 
•criticisms  (Ber.,  24,  1656). 

76.  "  The  action  of  sulphuric  acid  on  the  bromides  of  hydrogen, 
potassium  and  sodium."     By  P.  T.  Addyman,  B.Sc. 

The  author  has  sought  to  determine  the  extent  to  which  hydrogen 
bromide  is  oxidised  by  sulphuric  acid  under  varying  conditions  of 
mass  and  dilution. 

He  first  describes  experiments  in  which  sulphuric  acid  (d  =  1*84) 
was  allowed  to  act  on  potassium  bromide,  from  which  he  infers  that 
the  amount  of  decomposition  which  the  hydrogen  bromide  undergoes 
is  very  nearly  proportional  to  the  amount  of  sulphuric  acid  used ;  but 
it  is  subsequently  admitted  that  the  extent  to  which  the  hydrogen 
bromide  and  acid  come  into  contact  greatly  affects  the  result,  so  that  a 
higher  percentage  would  be  decomposed  in  a  deep  than  in  a  shallow 
vessel. 

In  the  second  section  of  the  paper,  a  method  of  preparing  a  solution 
of  hydrogen  bromide  is  described,  very  similar  to  that  of  Feit  and 
Kubierschky  (C.S.  Abstracts,  1891,  1320).  An  account  is  then 
given  of  observations  on  the  amount  of  change  produced  bv  sulphuric 
acid  in  solutions  of  hydrogen,  potassium  and  sodium  bromides.  But 
mere  traces  of  bromine  are  liberated  in  solutions  containing  not  more 
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than  about  30  per  cent,  of  sulphuric  acid ;  and  the  percentage  of 
hydrogen  bromide  decomposed  is  but  small,  even  when  as  much  as 
about  70  per  cent,  of  sulphuric  acid  is  present. 

11 .  "  The  iodometric  estimation  of  clilorates."     Bj  G,  McGowan 
Ph.D. 

Attention  is  called  to  Finkener's  statement,  that  when  Bunsen's 
method  is  applied  to  chlorates,  less  than  the  theoretical  amount  of 
chlorine  is  evolved.  Experiments  are  then  described,  made  in 
accordance  with  the  method,  and  with  the  apparatus  of  which  an 
account  is  given  at  pp.  530 — 536  of  this  year's  volume  of  the 
Society's  Transactions,  which  corroborate  the  results  of  de  Koninck 
and  iSTihoul,  and  prove  the  accuracy  of  the  Bunsen  method ; 
Finkener's  error  doubtless  arose  from  a  slight  loss  of  chlorine.  The 
author  emphasises  the  importance  of  carrying  out  all  such  deter- 
minations in  an  appai'atus  in  which  the  chlorine  does  not  come  into 
contact  with  india-i^ubber. 
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Laboratory  Practice  :  A  Series  of  Experiments  on  the  Fundamental 
Principles  of  Chemistry,  by  J.  P.  Cooke.     New  York  1891. 

From  the  Author. 

Reprints  of  Three  Editorials  regarding  the  Priority  in  Demonstrat- 
ing the  Toxic  Effect  of  Matter  accompanying  the  Tubercle  Bacillus 
and  its  Nidus.     Philadelphia  1891. 

From  the  Bacteriological  Laboratory,  Acad.  Nat.  Sci.  Philadelphia. 

The  Organic  Analysis  of  Potable  Waters,  by  J.  Blair.  2nd  Edition. 
1891.  From  the  Publishers. 

The  Chemistry  of  Illuminating  Gas,  by  N.  H.  Humphreys.  London 
1891.  From  the  Author. 

Quantitative  Chemical  Analysis,  by  F.  Clowes  and  J .  B.  Coleman. 
London  1891.  From  Professor  Clowes. 

Engineering.     Vols.  Ill  to  XLIV.     London  1867—1887. 

From  Dr.  W.  S.  Squire. 

The  Principles  of  Chemistry,  by  D.  MendeleeS.  Translated  from 
the  Russian  (3rd  Edition)  by  G.  Kamensky  and  edited  by  A.  J. 
Greenaway.     2  vols.     London  1891,  From  the  Publishers. 

The  Alkali-Maker's  Handbook,  by  G.  Lunge  and  F.  Hurter.  2nd 
Edition.     London  1891.  From  the  Publishers. 
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Examinations  by  the  Stale  Board  of  Health  of  the  Water  Supplies 
and  Inland  AVaters  of  Massachusetts  1887—1890.  Parts  I  and  IE. 
Report  on  Water  Supply  and  Sewerage.     Boston  1890. 

From  R.  Warington,  Esq. 


At  the  next  meeting,  on  December  17th,  the  following  papers  will 
be  read : — 

1.  "  The  composition  of  cooked  vegetables."     By  Miss  Williams. 

2.  "  Some  metallic  hydrosulphides."  By  S.  E.  Linder  and  Harold 
Picton. 

3.  "  The  physical  constitution  of  some  solutions  of  insoluble 
sulphides."     By  Harold  Picton. 

4.  "  Solution  and  pseudo-solution."  By  Harold  Picton  and  S.  E. 
Linder. 

5.  "  The  change  proceeding  in  acidified  solution  of  sodium  thio- 
sulphate  when  the  products  are  retained  w-ithin  the  system."  By 
Dr.  A.  Colefax. 

6.  "  The  action  of  sulphurous  acid  on  flowers  of  sulphur."  By 
Dr.  A.  Colefax. 

7.  "  The  a-  and  /3-modifications  of  chlorobenzene  hexachloride." 
By  Dr.  Matthews. 

8.  "  Camphrone,  a  product  of  the  action  of  dehydrating  agents  on 
camphor."     By  Drs.  Armstrong  and  Kipping. 

9.  "  Studies  of  the  dibromonaphthalenes."  By  Dr.  Armstrong 
and  Mr.  Rossiter. 
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December  17th,  1891.     Dr.  W.  H.  Perkin,  F.R.S.,  in  the  Chaii-. 

Messrs.  William  A.  S.  Calder,  Arthur  Colefax,  Charles  E.  Eastick, 
Henry  C.  Jenkins  and  Thomas  Neilson  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Arthur  Adams,  Broomfield  Place,  Smethwick  ;  Francis  Y.  Darbishire^ 
59,  Elienstrasse,  Dresden ;  James  Hendrick,  Laurel  Cottage,  Water- 
moor,  Cirencester  ;  Henry  Hollingshurst,  2,  Jentha  Road,  East  Hill, 
Wandsworth  ;  Frank  William  Lucas,  M.A.,  183,  Belle  Yue  Road, 
Leeds  ;  Ernest  John  Parry,  B.Sc,  Brooklands,  Bensham  Manor  Road, 
Thornton  Heath;  William  Pullinger,  27,  Queen's  Road,  Oldham; 
Charles  F.  Seymour  Rothwell,  82,  Mauson  Street,  Manchester; 
Thomas  John  Buckler  Sandercock,  Sidcup  College,  Sidcap,  Kent ; 
Henry  John  Spray,  15,  Bucharest  Road,  Wandsworth ;  Alfred  James 
Squires,  16,  Lower  Road,  IS'ewark,  JS'otts. 

Of  the  following  papers  those  marked  *  were  read  : — 

75.  "The  'gas-volumeter  '  and  '  gravivolumeter.' "  By  G.  Lunge 
(cf.  these  Proceedings,  ante,  p.  168). 

In  the  Proceedings  of  this  Society  (No.  96,  April  4, 1891),  Professor 
Japp  describes  an  instrument  by  means  of  which  the  observed  volume 
of  a  single  gas  gives  directly  the  weight  of  the  gas.  This  instrument' 
is  based  on  the  principle  of  reducing  gases  to  a  standard  volume  by 
means  which  are  the  same  as  those  I  first  introduced  in  the  "gas 
volumeter,"  but  Professor  Japp  prefers  to  call  it  by  another  name 
"gravivolumeter."  To  this  I  objected  in  a  brief  note  in  the  BericUe 
(24,  1656),  and  Professor  Japp  has  since  replied  in  the  last  part  of 
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his  fall  paper  published  in  the  Tiiiusactions  of  the  Society  (1891,  59, 
894). 

If  it  "svere  merely  a  question  of  the  name  of  an  apparatus,  1 
should  not  trouble  the  Society,  as  I  have  nothing  to  add  to  what 
1  then  said  in  the  Berichte,  leaving  it  to  others  to  choose  between 
the  names  in  question.  But  in  his  answer  to  ray  objections  Pro- 
fessor Japp  has  charged  me  with  making  conti'adictory  statements 
and  ignoring  "  a  commonplace  of  physical  measurement ;  "  this  com- 
pels me  to  ask  the  Society  to  publish  my  refutation  of  these  charges. 

In  the  Berichte  (lor.  cit.),  I  stated  that  the  "  gravivolumeter  "  is  in 
point  of  fact  absolutely  identical  with  the  "  gas  volumeter,"  but  that 
by  modifying  the  form  of  the  regulator  ("  Reductionsrohr  ")  \f]\\^^0t 
prefer,  Professor  Japp  has  diminished  the  accuracy  of  the  insti-u- 
ment.  He  remarks :  "  I  fear  I  must  leave  Professor  Lunge  to 
reconcile  these  two  statements."  If  he  had  referred  to  my  original 
descriptions  in  the  Berichte  (dated  February  14th,  1890)  and  the 
Zeitschrift  filr  angeicandte  Chemie,  (March  1st,  1890),  he  would  have 
had  no  difficulty  in  doing  so. 

My  regulator  contains  a  certain  volume  of  air,  which  undei* 
"  standard  "  conditions  causes  the  mercury  to  rise  to  a  fixed  point,  and 
by  producing  this  condition  simultaneously  in  the  regulator  and  the 
gas-burette,  I  reduce  the  gas  contained  in  the  latter  to  standard  con- 
ditions also,  thus  avoiding  in  the  measurement  of  the  gas  the  necessity 
for  observations  of  temperature  and  barometric  pressure  and  all  calcu- 
lations connected  therewith.  My  apparatus  has  completely  realised  this 
object,  and  Professor  Japp  has  adopted  the  self-same  principle  and 
availed  himself  of  the  same  means  for  effecting  the  reduction.  It  is 
manifestly  indifFerent,  as  far  as  the  principle  is  concerned,  whether 
the  standard  volume  of  air  in  the  regulator  is  25  e.c,  or  50,  or  100,  as 
I  have  distinctly  stated  in  a  passage  possibly  overlooked  by  Professor 
Japp  (Ber.,  23,  444,  line  30).  For  the  sake  of  obtaining  more 
accurate  results,  1  preferred  in  practice  to  take  100  c.c,  and  to  con- 
tract the  tube  below  this  point,  in  order  to  get  larger  divisions,  but  I 
did  not  confine  my  apparatus  to  any  such  special  form.  On  the  con- 
trai'y,  I  showed,  even  in  my  first  communication,  several  modifications 
of  the  regulator  (with  cylindrical  top,  with  bulb  top,  with  tap,  and 
with  a  capillary)  ;  I  also  said  (loc.  cit.,  p.  444,  line  24)  :  "  I  quote,  of 
course,  these  combinations,  to  be  varied  at  will,  merely  as  examples 
how  the  apparatus  maybe  arranged,"  and  in  the  Zeitschrift  fi'tr  aii- 
(jeicandte  Chemie,  1890,  pages  140  and  144.  I  remark  that  any  *'  nitro- 
meter" {a  fortiori  any  '"gas-burette")  "may  serve  the  purpose  of  a  regu- 
lator." Consequently,  when  he  adopted  for  this  purpose  an  ordinary 
50  c.c.  gas-burette.  Professor  Japp  did  not  introduce  any  inodification 
in  the  principle  of  my  ''  gas  volumeter,"'  but  merely  selected  one  out 
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of  the  various  forms  which  would  at  once  occur  to  any  chemist  on 
reading  mj  description,  although  certainly  not  that  which  admits, 
in  my  opinion,  of  the  greatest  accuracy  in  working.  T  think  this  ex- 
planation will  suffice  for  the  reconciliation  of  my  two  statements. 

As  already  stated,  I  have  objected  to  a  new  name  being  given  to 
an  instrument  identical  with  the  one  invented  and  named  by  myself, 
except  that  the  readings  are  taken  in  a  new  way ;  but  since  then  I 
have  met  with  another  reason  why  the  name  "  gravivolumeter " 
should  not  be  applied  to  the  instrument.  That  name  was  bestowed 
years  ago  by  Houzeau  on  another  instrument  of  totally  different 
principles  and  use  {Compt.  rend.,  88,  747,  and  90,  870),  and  it  would 
be  likely  to  cause  great  confusion  if  designations  previously  proposed 
for  totally  difPerenfc  instruments  were  applied  to  new  ones. 

Professor  Japp  further  says  :  "  The  acknowledgments  of  obligation 
throughout  my  entire  note  could  hardly  have  been  more  profuse."  But 
he  seems  to  have  overlooked  the  following  passage  at  the  end  of  my  first 
paper  in  the  BericMe  in  which  :  "  I  reserve  to  myself  the  further  exten- 
sion of  the  principle  embodied  by  my  gas  volumeter,  in  this  and  in  other 
directions,  as  well  as  the  improvement  in  detail  of  the  instruments 
•shown  here  only  in  outline  ;  hnt  I  shall  be  grateful  for  any  suggestions 
on  the  part  of  other  scientists:'  In  the  Zeitschrip  fiir  angewandte 
Chemie,  1890,  142,  more  than  a  year  before  Professor  Japp's  first 
note,  I  repeated  the  above,  adding  that  I  intended  to  employ  the  name 
"gas  volumeter." 

Professor  Japp  admits  that  I  have  priority  in  the  principle  of 
reading  off  volumes  of  gases  dii-ectly  as  weights,  as  when  em- 
ploying the  gas  volumeter  for  the  estimation  of  nitrogen  in  organic 
combustions  and  for  vapour  densities.  1  had  furthe/claimed  that  I 
had  attained  the  end  of  reading  off  volumes  of  gas  directly  as  Aveights, 
by  employing  a  certain  weight  of  the  substance  to  be  analysed."  To 
this  Professor  Japp  objects  that  I  do  not  find  absolute  weights,  but 
merely  percentage  weights.  Literally  this  is  correct ;  but,  as  in 
almost  all  cases  it  is  not  the  absolute  but  the  percentage  weights 
Avhich  are  required,  I  fail  to  see  the  force  of  Professor  Japp's  objection. 
I  fully  acknowledged  the  "  sinnreiche  Idee "  of  Professor  Japp. 
which  realises  one  of  the  '-further  extensions"  of  my  principle 
foreshadowed  in  the  above-mentioned  passage  of  my  first  paper;  but 
I  ventured  to  submit,  firstly,  that  it  was  not  called  for  except 'in  a 
limited  number  of  cases,  secondly,  that  it  involved  a  loss  of  accuracy 
in  the  reducing  operation.  Both  of  these  assertions  I  must  main- 
tain. 

As  for  the  first,  I  had  already  provided  for  all  ordinary  cases.  In 
gas  analysis  proper,  the  reduction  of  volumes  to  weights  is  only  quite 
exceptionally  called  for ;  in  the  gas- volumetric  analysis  of  solid  or 
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liquid  siibstances,  the  direct  estimation  of  the  percentage  weight  by 
my  method  is  a  distinct  advantage  over  that  of  the  absolute  weights 
as  shown  above ;  and  foi'  the  estimation  of  nitrogen  and  vapour 
densities  it  is  necessary  to  employ,  in  lieu  of  gas-burettes,  specially 
constructed  instruments,  as  described  in  my  former  papers. 

According  to  my  second  criticism,  Professor  Japp's  special  form  of 
regulatoi'  admits  of  only  5th  (perhaps  even  j^th)  of  the  accuracy  yielded 
by  the  form  which  I  prefer.  This  he  tries  to  refute  by  taxing 
me  with  ignorance  of  "a  commouplace  of  physical  measurement," 
namely,  that  there  is  no  advantage  in  making  one  of  the  inter- 
dependent parts  of  a  determination  much  more  accurate  than  another  ; 
but  he  is  in  error,  for  he  assumes  that  I  generally  work  with  a  50  c.c. 
gas  burette,  whilst,  as  a  matter  of  fact,  I  prefei',  wherever  possible, 
to  work  with  far  greater  volumes,  for  which  purpose  the  gas-burettes, 
as  shown  in  my  various  papers,  are  constructed  to  hold  np  to 
150  c.c.  An  uncertainty  of  l/20th  in  100  with  the  large  gas-burette  is 
exactly  the  same  as  in  my  regulatoi-,  namely,  1 /2000th,  as  against 
l/500th,  the  probable  error  with  Professor  Japp's  regulator,  "calculated 
on  the  basis  of  25  c.c.  as  the  average  amount  of  gas  measured."  By 
means  of  a  small  movable  straight  edge,  combined  with  a  spirit  level 
(the  description  of  which  1  shall  shortly  publish),  I  can  attain  such 
accuracy  in  levelling  the  mercury  in  both  tubes  that  the  above 
minimum  of  error  is  actually  realised.     Even  with  50  c.c.  of  gas  in 

the  burette,  the  accuracy  is  ^- -^   =    — -—  th.      This    is,    1  think, 

'  -^       50  X  20         1000 

sufficient  refutation  of  Professor  Japp's  charge  of  ignoring  "a  common- 
place of  physical  measurement." 

1  will  lastly  explain  a  passage  in  my  note  in  the  Berichte  which 
Professor  Japp  seems  to  have  misunderstood,  the  fault  being  doubt- 
less attributable  to  the  extreme  conciseness  of  that  note.  I  there  said 
that  by  employing  a  volume  of  25  c.c.  only,  in  the  regulator,  the 
accuracy  of  reading  is  a  priori  reduced  to  ;jth,  and,  on  account  of  the 
inconvenient  form  of  the  tube,  probably  even  to  g^th.  The  "  incon- 
venient form  "  is  that  of  a  cylinder  of  equal  width  throughout  as  com- 
pared with  that  of  an  instrument  bulged  out  at  the  top,  in  which  onlj^ 
the  bottom  part  is  cylindrical  and  graduated,  and  the  divisions  may 
therefore  be  much  larger  than  in  the  former  case.  In  England,  the 
bottom  part  need  only  hold  10  or  15  c.c.  ;  at  Zurich  or  Munich,  20  c.c. 
A  50  c.c.  burette  would  have  to  be  made  very  inconveniently  long,  if 
equally  large  divisions  (easily  readable  to  l/40th)  had  to  be  provided. 

*78.  "The  composition  of  cooked  vegetables."  By  Miss  K.  J. 
"Williams, 

The  vegetables  examined  after  cooking  were  : — AiHichoke  (Jerasa- 
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lem),  broad  bean,  liaricot  beau,  beetroot,  cabbage,  carrot,  cauliflower, 
celery,  cucumber,  lettiice,  ruusbroom,  onion  (Spanish),  parsnip,  pea 
(green),  potato,  radish,  salsify,  scarlet  runner,  sea-kale,  spinach, 
tomato,  turnip  and  vegetable  marrow. 

Determinations  were  made  in  these  of  the  following  : — 

Water. 

Carbon  and  hydrogen. 

Nitrogen  (total)  by  Dumas  method. 

Nitrogen  by  soda-lime  combustion. 

Nitrate  extracted  by  dilute  alcohol. 

Ashes. 

Sulphur. 

Woody  fibre  by  digestion  with  dilute  sulphuric  acid,  &c. 

Cellulose  by  Schulze's  potassium  chlorate  method. 

Carbohydrate  convertible  into  glucose. 

Fat. 

Heat  of  combustion. 

The  results  are  given  in  a  series  of  tables. 

Discussion. 

Mr.  Warixgtox  remarked  that  the  determinations  of  the  heat  of 
combustion  were  of  considerable  value,  as  these  were  the  only  data 
on  which,  at  present,  a  comparison  of  the  relative  values  of  the 
different  foods  could  be  based  ;  to  which  Dr.  Armstrong  objected  that 
the  value  of  a  vegetable  food  must  depend  both  on  the  amounts  of 
carbohydrates  and  albuminoids  present  and  on  their  character,  and 
therefore  it  did  not  seem  probable  that  the  determination  of  the  heat 
of  combustion  would  be  of  such  special  value.  Mr.  Warixgton  then 
pointed  out  that  the  quantity  of  albuminoids  required  for  the  renova- 
tion of  tissue  in  the  human  body  was  so  small  (at  most  40  grams 
per  day)  that  it  could  hardly  fail  to  be  present  in  an  ordinary  mixed 
diet ;  unless,  therefore,  an  increase  were  being  made  to  the  nitrogenous 
tissues,  the  value  of  a  food  practically  depended  upon  the  amount  of 
heat  which  it  could  generate  in  the  body,  a  remark  which  the  Chair- 
man subsequently  said  his  experience  of  vegetarian  diet  enabled  him 
to  corroborate. 

Dr.  KippiXG  asked  whether  any  attempt  had  been  made  to  deter- 
mine the  effect  on  theii"  composition  of  alterations  in  the  mode  of 
cooking  vegetable  foods. 

Professor  Ramsay,  who  had  given  an  account  of  the  paper,  said  in 
reply  that  in  his  opinion  more  value  would  attach  to  the  determina- 
tions of  heats  of  combustion  if  the  digestibility  of  the  foods  had  also 
been  ascertained.    As  to  the  influence  of  modes  of  cooking,  considerable 
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differences  had  been  noticed  by  Miss  Williams  between  potato  boiled 
in  the  skin  and  without  skin,  but  this  was  the  only  case  hitherto 
studied, 

*79.  "Metallic  hydrosulphides."  By  S.  E.  Linder  and  Harold 
Picton. 

The  authors  have  investigated  the  sulphides  of  copper,  mercury, 
arsenic,  antimony,  cadmium,  zinc,  bismuth,  silver,  indium  and  gold 
(cf.  these  Proceedings,  1890).  With  the  single  exception  of  bismuth, 
all  these  metals  form  hydi'osulphides  of  a  more  or  less  complicated 
character,  which,  in  most  cases,  undergo  molecular  condensation  with 
elimination  of  sulphuretted  hydrogen  when  submitted  to  the  action 
of  acids.  Taking  copper  as  a  type,  on  treatment  with  sulphuretted 
hydrogen,  copper  hydrate  forms  a  solution  of  the  hydrosulphide 
TCuSjHaS.  Acetic  acid,  in  presence  of  excess  of  sulphuretted  hydro- 
gen, promotes  molecular  condensation,  a  product  being  formed  which 
has  approximately  the  composition  "JCuSjELaS  ;  while  acetic  acid, 
in  absence  of  sulphuretted  hydrogen,  promotes  the  formation  of  a 
jjroduct  approximately  represented  by  the  formula  22CuS,H2S. 
Chlorhydric  acid  produces  still  further  condensation.  Mercuric 
sulphide  forms  pi-oducts  approximately  represented  by  the  formula? 
SlHgSjHoS  ;  62HgS,HoS.  The  latter  formula  represents  the  precipi- 
tate formed  in  presence  of  acid,  and  is  a  remarkably  stable  substance. 
Zinc  sulphide  solution  obtained  from  the  hydrate  contains  about 
14  per  cent,  excess  of  sulphur  as  sulphuretted  hydrogen  ;  in  presence 
of  acetic  acid,  a  product  represented  approximately  by  the  formula 
12ZnS,H2S  is  foimed. 

The  authors  regard  their  results  as  evidence  tending  to  support  the 
conclusions  that  the  metallic  sulphides  are  in  most  cases  polymerides 
of  very  high  molecular  weight. 

*80.  "  The  physical  constitution  of  some  sulphide  solutions."  By 
Harold  Picton. 

The  author  has  specially  examined  the  solutions  of  mercuric,  anti- 
monious  and  arsenious  sulphides.  In  each  case  the  whole  of  the 
dissolved  sulphide  is  found  to  be  present  in  the  form  of  very  finely 
divided  particles.  Arsenious  sulphide  is  found  capable  of  existing  in 
"solution"  in  three  distinct  types  of  sub-division.  The  following 
examples  illustrate  the  main  characteristics  of  sulphide  "  solu- 
tions " : — 

Mercuric  sulphide. — Particles  are  visible  under  the  microscope 
(1000  diameters)  ;  is  not  diffusible  even  in  absence  of  a  membrane. 

Arsenious  sulphide  (a), — Particles  are  just  visible. 
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Antimonious  sulphide. — Particles  are  not  visible  and  it  is  not 
diffusible,  but  particles  are  detected  by  their  power  of  scattering  light, 
the  scattered  light  being  polarised. 

Arsenious  sulphide  (/3). — Not  diffusible;  the  particles  scatter  and 
polarise  light. 

Arsenious  sulphide  (7). — Diffusible  in  the  absence  of  a  membrane; 
particles  are  shown  to  exist  by  optical  behaviour. 

The  solutions  examined  exhibit  a  series  passing  from  those  in  which 
the  jmrticles  of  the  solid  are  visible  to  those  in  which  the  particles 
simulate  the  phenomena  of  liquid  diffusion,  and,  although  not  visible 
to  the  eye,  are  detected  by  their  power  of  scattering  light. 

*81.  "  Solution  and  pseudo-solution.  Part  I."  By  Harold  Picton 
and  S.  E.  Linder. 

The  authors  advance  what  they  regard  as  a  good  prima  facie  case 
for  the  belief  that  there  is  a  continuous  series  of  grades  of  solution 
passing  without  break  from  suspension  to  crystallisable  solution. 
They  hold  that  in  the  lowest  grades  of  solution  a  certain  loose  attrac- 
tion exists  between  the  particles  and  the  molecules  of  the  solvent. 
This  conclusion  they  support  with  experimental  evidence  gathered 
from  their  own  work  and  from  other  sources.  They  regard  the  very 
tinely  divided  particles  in  the  lower  grades  of  solution  (colloid  solu- 
tion) as  large  molecular  aggregates  retaining  many  of  their  molecular 
properties.  They  consider  that  in  passing  up  through  the  diffei'ent 
grades  of  solution,  these  aggregates  on  the  whole  become  smaller  and 
the  forces  by  which  they  are  held  in  solution  become  more  definitely 
those  of  chemical  attraction.  They  describe  a  new  property,  which 
seems  to  hold  for  a  large  range  of  solutions,  extending  from  suspen- 
sion to  crystallisable  solution.  This  property  consists  in  the  repulsion 
of  the  dissolved  substance,  as  a  ivhole,  from  one  of  the  electrodes  of  a 
battery  immersed  in  the  solution.  Thus,  in  the  case  of  colloidal 
arsenic  sulphide,  the  sulphide  aggregates  are  repelled  from  the  nega- 
tive electrode.  They  are  also  repelled,  but  much  less  strongly,  from 
the  positive  electrode.  In  the  case  of  the  crystallisable  colouring 
matter  Magdala  red  in  absolute  alcohol,  an  exactly  similar  phe- 
nomenon is  observed,  but  the  repulsion  is  this  time  from  the  positive 
electrode,  and  there  is  no  perceptible  repulsion  from  the  negative 
electrode  at  all.  The  property  is  of  much  interest  in  itself,  but  also 
as  exhibiting  similarities  between  the  different  grades  of  solution. 

Discrssiox. 

Mr.  Page  suggested  that  observations  on  the  nature  of  solutions, 
such  as  those  described  by  the  authors,  might  with  great  facility  be 
carried  out  in  capillary  tubes  under  the  microscope. 
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!Mr.  Walknx  said  that  in  working  with  electro-coppering  solutions 
containing  resin  in  suspension  he  had  had  occasion  to  notice  a  cleai"- 
ing  of  the  liquid  at  the  anode,  such  as  had  been  referred  to. 

Professor  Ramsay  said  that  the  problem  of  Brownian  motion,  or 
pedesis.  had  engaged  his  attention  since  1S78,  when  he  published  a 
paper  in  the  Proccediiigs  of  the  Geological  Society  bearing  on  the 
settling  of  mud  in  salt  water.  The  problem  attacked  by  Messrs. 
Linder  and  Picton  was  one  in  which  he  thought  pedesis  played  an  all- 
important  part,  as  the  small  particles,  the  existence  of  which  had 
been  proved  by  their  power  of  polarising  light,  were  in  exceedingly 
rapid  motion.  Messrs.  Linder  and  Picton  had  shown  that  there  is  a 
regular  transition  from  visible  particles  to  particles  or  molecules  such 
as  those  of  oxyhtemoglobin.  It  must,  therefore,  be  concluded  that 
such  exceedingly  small  particles  are  also  in  rapid  motion  ;  and  the 
smaller  the  particle,  the  more  rapid  the  motion.  Pedesis  had  not 
received,  as  yet,  any  satisfactory  explanation ;  the  only  fact  which 
appeared  to  throw  any  light  on  its  nature  was  that  the  addition  of  a 
salt  to  the  solvent,  rendering  it  an  electrolyte,  hindered  pedesis,  and 
finally  caused  coagulation  and  settling.  The  discovery  of  the  true 
nature  of  pedesis  would  in  all  probability  be  the  key  to  the  problem 
of  the  nature  of  solution. 

Mr.  Warixgton  pointed  out  that  the  coagulation  of  clay  by  salts  had 
been  studied  by  Schloesiug  (Chimie  Agricole,  p.  62  ;  Fremy's 
Encij  dope  die  ^  tome  x)  and  W.  Skey  (Chem.  Netcs). 

Mr.  Herbert  Jackson  said  that  the  phenomena  discovered  by  the 
authors  were  similar  to  those  observed  in  the  case  of  the  liquids  pro- 
duced during  the  washing  of  many  precipitates,  such,  for  instance,  as 
lead  hydrate  or  silver  nitroprusside,  which  refuse  to  settle  completely  as 
soon  as  the  liquid  in  which  they  are  diffused  becomes  approximately 
pure  water,  or  which  show  a  tendency  to  come  through  the  paper 
when  washed  on  a  filter.  Such  precipitates  can  be  made  to  furnish 
turbid  liquids  in  which  the  particles  are  so  fine  that  they  will  not 
settle  for  many  months,  although,  as  is  well  known,  the  addition  of  a 
drop  or  two  of  a  saline  solution,  e.g.,  sodium  acetate  or  potassium 
nitrate,  will  cause  rapid  deposition  of  the  solid. 

These  opalescent  liquids  give  the  results  described  and  shown  by  the 
authors  when  examined  at  right  angles  to  a  narrow  beam  of  strong 
light. 

He  had  found  in  the  case  of  lead  hydrale  that  the  microscope 
revealed  moving  particles  with  an  average  diameter  of  1/3.^,000  of  an 
inch.  Some,  in  the  case  of  silver  nitroprusside.  were  less  than  the 
1/100,000  of  an  inch.  The  limit  of  separation  with  lenses  and 
nators  giving  the  greatest  possible  angle  for  Avater  immersion  (viz.. 
1'33  numerical  aperture    is  : — 
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For  \  5269 128.225  lines  to  the  inch. 

„  \  4861 138,989 

„    A  4000 168,907 

In  the  ease  of  particles  separated  from  one  another  by  considerable 
intervals,  these  limits  will  be  exceeded,  as  the  dark  diffraction 
outlines  will  give  an  apparent  measurement  of  the  particles  distinctly 
greater  than  they  really  are ;  but  it  is  quite  clear  that  it  is  impossible 
to  call  a  liquid  homogeneous  because  the  microscope  fails  to  show 
structure. 

All  that  can  be  said  is  that  the  particles  in  water,  if  not  visible 
with  lenses  of  the  greatest  possible  angle  for  water,  are  probably  not 
much  greater  than  the  1/180,000  of  an  inch  in  diameter.  Of  course, 
it  must  be  understood  that  changes  in  the  limits  will  be  observed 
when  the  refractive  index  of  the  particles  differs  very  greatly  from 
that  of  the  fluid  in  which  they  are  diffused,  as  is  the  case  with  As^Ss 
in  water.  It  seems  probable,  therefore,  that  the  phenomena  observed 
in  the  cases  of  AsoSs,  and  others  which  were  mentioned,  differ  only  in 
degree,  and  not  in  kind,  from  those  in  the  cases  of  Sb-^Sa  and  similar 
bodies,  and  from  the  opalescent  liquids  obtained  in  washing  many 
precipitates. 

*82.  "  The  change  proceeding  in  an  acidified  solution  of  sodium 
thiosulphate  when  the  products  are  retained  within  the  system."  By 
A.  Colefax,  B.A.,  Ph.D. 

Experiments  were  carried  out  in  the  following  manner : — A  certain 
volume  of  a  solution  of  sodium  thiosulphate,  acidified  with  an  equiva- 
lent quantity  of  acid,  was  enclosed  in  a  small  glass  bulb  from  which 
the  air  had  been  displaced  by  carbon  dioxide ;  several  such  bulbs 
were  filled  and  placed  in  a  bath  at  a  fixed  temperature,  and  at  certain 
definite  times  after  acidification  the  contents  of  a  bulb  was  titrated 
by  means  of  an  iodine  solution.  The  initial  titration  of  the  acidified 
sodium  thiosulphate  at  the  moment  of  acidification  being  known,  the 
extent  of  chemical  change  is  given  by  the  iodine  titration.  The 
sulphurous  acid  resulting  from  the  decomposition  of  thiosulphuric 
acid  possesses  a  titration  in  terms  of  iodine  the  double  of  that  of  the 
undecomposed  thiosulphuric  acid.  The  possible  sources  of  ei'ror  are 
considered  under  the  heads  "  Oxidation  of  sulphurous  acid,"  "  Titra- 
tion complications  "  and  "  Incomplete  saline  decomposition,"  A 
further  check  is  afforded  by  the  determination  of  the  acidity  of  the 
solution  after  the  iodine  titration  is  made.  For  a  solution  of  sulphur- 
ous acid,  there  is  a  constant  ratio  between  the  iodine  titration  and 
the  acidity  of  the  solution  after  the  iodine  titration  has  been  made. 
This  value  was  determined  for  the  particular  iodine  and  ammonia 
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solutions,  by  means  of  a  pure  solution  of  sulphurous  acid.  Hence, 
whether  or  not  the  whole  of  the  int-iease  in  iodine  titration  in  the 
acidified  solution  of  sodium  thiosulphate  is  due  to  sulphurous  acid 
can  he  ascertained  by  a  determination  of  the  two  values,  iodine 
titration  and  acidity  developed  after  titration  with  iodine. 

The  author  concludes  that  the  change  proceeding  in  an  acidified 
solution  of  sodium  thiosulphate  when  the  products,  viz..  sulphurous 
acid  and  sulphur,  are  retained  in  the  system,  is  a  reversible  one :  a 
limit  being  reached  a  certain  time  from  the  time  of  acidification. 
The   value   of    this  limit  is    affected   by   (1)   state   of  concentration, 

(2)  ratio  of  the  mass  of  acid   relative  to  the   sodium  thiosulphate, 

(3)  the  nature  of  the  acidifying  acid,  (4)  the  temperature.  Sulph- 
urous acid  cannot  prevent  the  decomposition  of  thiosulphuric  acid. 

"The  presence  of  both  products  of  the  change  in  the  system  seems 
essential  for  the  attainment  of  a  limit  value  ;  for  sulphurous  acid, 
when  initially  pi-eseut  in  the  system  at  the  time  of  acidification,  has 
but  a  small  effect  upon  the  values  expressing  the  extent  of  chemical 
change.  A  higher  temperature  favours  the  interaction  of  sulphurous 
acid  and  hydrogen  or  sodium  tliiosulphate,  a  secondary  change  which 
proceeds  at  lower  temperatures  with  extreme  slowness. 

Spring's  statement  that  sodium  trithionate  is  formed  by  the  inter- 
action of  iodine,  sodium  sulphite  and  sodium  thiosulphate  seems  to 
be  wrong' ;  the  author  finds  that  in  adding  to  a  solution  of  iodine  a 
mixed  solution  of  sodium  thiosulphate  and  sulphite  no  sodium  tri- 
thionate is  produced ;  the  sodium  sulphite  is  completely  oxidised  to 
sodium  sulphate. 

*83.  "  The  action  of  sulphurous  acid  on  flowers  of  sulphur."  By  A. 
Colefax,  B.A.,  Ph.D. 

Debus's  statement  that  sulphurous  acid  has  practically  no  action  on 
sulphur  is  not  confirmed.  Sulphurous  acid  acts  on  flowers  of  sulphur 
at  the  ordinary  temperature  of  the  air,  and  produces  thiosulphuric 
acid  and  a  polythionic  acid,  probably  trithionic  acid.  No  penta- 
thionic  acid  was  found.  According  to  Fliickiger  (Jahreshericht,  1863, 
149),  sulphurous  acid  gave,  by  its  action  on  flowers  of  sulphui', 
thiosulphuric  acid.  The  presence  of  a  polythionic  acid  is  proved  by 
a  comparison  of  the  iodine  titrations  and  the  acidity  titrations  before 
and  after  the  addition  of  iodine  I'equisite  for  the  iodine  titration.  It 
is  thus  shown  that  there  is  present  a  considerable  quantity  of  an  acid 
having  no  iodine  titration,  and  w^hich  is  not  merely  oxidised  sulph- 
urous acid.  Qualitative  tests  point  to  the  presence  of  thiosulphuric 
acid,  or  trithionic  acid,  or  a  mixture  of  the  two.  Xot  even  in  the 
dark  is  sulphurous  acid  without  action  on  sulphui%     A  higher  tempe- 
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ratnre  (say  80 — 90°  C.)  favours  the  action  of  sulphurous  acid  on 
sulphur ;  water  has  no  action  on  flowers  of  sulphur,  either  at  ordinary 
temperatures  or  at  this  higher  temperatui-e. 

84.  "The  a-  and  /3-modification3  of  chlorobenzene  hexachloride." 
By  F.  E.  Matthews,  Ph.D. 

By  the  action  of  chlorine  on  chlorobenzene  in  presence  of  a  dilute 
solution  of  sodium  hydroxide,  the  author  obtains  a  mixture  of 
a-  and  /3-chlorobenzene  hexachloi"ide,  together  with  oily  products 
which  have  not  been  investigated  {cf.  these  Proceedings,  1890). 
The  solid  portion  can  be  separated  fi-om  the  oily  substances  only  with 
difficulty  by  pressure  between  filter-paper  and  washing  with  light 
petroleum.  The  a-  and  /3-compounds  are  separated  by  means  of 
steam  distillation,  the  /8-compound  being  much  less  readily  volatile,  and 
subsequent  recrystallisation  from  alcohol,  benzene  or  light  petroleum. 

a-CeH^ClT  is  a  colourless,  crystalline  stibstance  closely  resembling 
a-benzene  hexachloride  in  its  properties ;  it  melts  at  about  146  ,  and 
can  be  sublimed  if  carefully  heated,  but  if  heated  too  strongly,  or 
on  warming  with  an  alcoholic  solution  of  potassium  hydroxide, 
it  is  quantitatively  resolved  into  1:3:4:  .5-tetra chlorobenzene  and 
hydrogen  chloride  ;  on  boiling  an  alcoholic  solution  with  zinc-dust, 
chlorobenzene  is  obtained. 

/S-CfiHoCl-  is  only  obtained  in  small  quantity  :  it  is  more  stable  than 
the  5c-compound  and  melts  at  about  260° ;  it  is  decomposed  on  heating 
either  alone  or  with  alcoholic  potash,  yielding  the  same  tetrachloro- 
benzene  as  the  a-substance. 

Meunier's  method  of  separating  a-  from  /S-CeHgCle  by  means  of  an 
alcoholic  solution  of  potassium  cyanide  has  been  investigated,  and  has 
been  found  to  depend  on  the  conversion  of  the  a-CeHeClp  into  1:2:4- 
CeHsCls,  the  cyanide  playing  the  part  of  a  AveaK  alkali. 

1:3:4:  o-Cr.H.Cli  has  been  investigated,  Avith  the  result  that  the 
author  is  of  opinion  that  the  melting  point,  50 — 51°,  assigned  by 
Beilstein  and  Kurbatow,  is  correct,  and  that  Otto  and  Ladenburg  and 
Jungfleisch,  who  all  give  the  melting  point  considerably  loAver,  Avere 
dealing  with  impure  material.  The  nitro-derivative,  C6HCli(N02) 
(1:3:4:5:2),  was  prepared  and  found  to  melt  at  23°  (B.  and  K. 
21—22°). 

The  action  of  bromine  on  benzene  in  the  presence  of  alkali 
has  also  been  studied,  and  is  found  to  yield  CgHeBra,  the  product 
being  the  same  Avhether  gaseous  or  liquid  bromine  was  used.  On 
mixing  monochlorobenzene  with  bromine  under  w-ater  and  allowing 
the  mixture  to  stand  for  about  a  week,  a  considerable  amount  of  pure 
chlorobromobeuzene  was  obtained. 
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Tlie  author  calls  attention  to  a  paper  hy  Sachse  (7?er.,  23,  13G3), 
in  which  Sachse  shows  that  there  are  two  positions  of  stability  of 
the  hexaraethylene  ring.  According  to  Sachse's  hypothesis,  there 
should  be  two  substances  of  the  formula  CcHnCls  capable  of  existence, 
but  three  substances  of  the  formula  C0H5CI7,  of  which  the  two 
a-modifications  would  probably  have  very  similar  properties. 


85.  "  The  sulphochlorides  of  the  isomeric  dibromonaphthalenes. 
(I.)  "     By  Henry  E.  Armstrong  and  E.  C.  Rossiter. 

Many  statements  are  on  record  with  reference  to  the  dibromonaph- 
thalenes  which  are  difficult  to  reconcile  ;  the  preparation  of  character- 
istic derivatives  which  could  be  made  use  of  in  distinguishing  the 
various  modifications  is  therefore  of  importance,  and  the  more  they 
are  studied  the  moi'e  is  this  found  to  be  the  case  ;  indeed,  more  than 
usual  difficulty  attends  their  investigation,  as  little  or  no  reliance  can 
be  placed  either  on  appearance  or  melting  point,  a  slight  impurity 
sufficing  to  produce  most  misleading  changes  in  these ;  moreover,  the 
separation  of  isomerides  is  made  very  difficult  by  their  tendency  to 
crystallise  together,  forming  mixtures  which  simulate  pure  substances 
in  a  most  remarkable  manner.  Unfortunately,  also,  at  the  high  tem- 
peratures requisite  to  effect  the  hydrolysis  of  many  of  their  sulphonic 
acids,  slight  decomposition  takes  place,  in  consequence  of  which  an 
impux'e  product  is  obtained. 

Eight  of  the  10  possible  dibromonaphthalenes  have  been  prepared, 
only  the  1  :  I'-aa-  and  the  2  :  3-^/3-modifications  being  unknown.  Five 
of  the  modifications  are  referred  to  in  the  present  notice,  viz. : — 

1 :  4-Dibronionaphthalene,  j)repared  by  brominating  naphthalene. 
1  :  4'-Dibroraonaphthalene,  prepared  from   Cfuai'eschi's  bromonitro- 

naphthalene  by  reducing,  diazotising  &c. 
1  :  3-Dibromonaphtlialene,  prepared  by  Meldola's  method. 
1 :  2'-Dibromonaphthalene,  prepared  by  brominating  /3-bromonaph- 

thalene. 
1  :  3'-Dibromouaphthalene,  prepared  by  the  action  of  PBrs  on  the 

bromosulplio-acid  obtained  from  the  Dahl  modification  of  /3-naph- 

thylaminesulphonic  acid. 

These  dibromonaphthalenes  are  readily  sulphonated  by  heating 
with  tv^'ice  their  weight  of  H2SO4  (so-called  100  percent,  acid)  on  the 
water-batli  until  dissolution  is  complete;  on  adding  potassium  carb- 
onate in  slight  excess  to  the  moderately  dilute  solution  of  the  sulpho- 
acid,  the  potassium  sulphonate  separates  almost  entirely  from  the 
liquid,  and,  after  recrystallisation,  is  converted  into  sulphochloride. 
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The  properties  of  the  sulphochlorides  are  summarised  in  the  follow- 
ino-  table : — 


Er 


Br 

M.  p.  82—83°. 

Bi- 


Yields  only  ono  sulplionic  acid. 
SO2OI,  prismatic  needles  ;  m.  p.  120° 


I        I        I  Yields  only  one  sulplionic  acid. 

I        I        I  SOoCl,  prismatic  needles;   m.  p.  175°. 

Br 
M.  p.  130". 

yx     y^  Yields  two  sulplionic  acids. 

I        1^     I  a-SOoCl,  prisms  or  highly  refractive  etumpy] 

crystals  ;  m.  -p.  157°. 

I    /I      JBr  /3-SO2CI,  prismatic  needles  or  long  flexible 
lip.  64^.  plates  ;m.  p.  128°. 

Br 

/\/\t>  ,  Only  one  sulphonic  acid  isolated  as  yet. 

I         I         I  SOoCl,  prismatic  needles  wliich,  like  the  cor- 
I        I         I  responding     dichloro  -  derivative,    become 

\X\X  opaque  on  keeping ;  m.  p.  113°. 

M.  p.  74°. 


I         I         I  Only  one  sulplionic  acid  isolated  as  yet. 

I         I         It.  SOoCl,  massive  jDrisms ;   m.  p.  145°. 

M.  p.  (?)  57-^. 

It  was  stated  by  Armstrong'  and  Wynne,  in  1886  (these  Proceed- 
ings, p.  233),  that  when  1 :  3'-naphthalenedisul phonic  acid  is  treated 
with  bromine,  it  affords  a  dibromo-,Q-monosiilphonic  acid  isomeric  with 
that  prepared  by  Jolin  from  naphthalene-/?- sulphonic  acid ;  this  con- 
clusion was  based  on  the  production  from  the  acid  by  hydrolysis  of  a 
dibromonaphthalene  of  much  lower  melting-  point  than  the  1 :  4-modi- 
fication,  and  altogether  different  from  it  in  appearance  :  it  is  now 
fou.nd  that  the  product  of  hydrolysis  in  question  was  impure  1 :  4-di- 
bromonaphthalene,  and  it  follows,  therefore,  that  the  acid  from  which 
it  was  derived  is  identical  with  Jolin 's. 

It  is  to  be  noted  that  whereas  the  dibromonaphthalenes  all  have 
higher  melting  points  than  the  corresponding  dichloror.aphtbalenes, 
no  such  relation  obtains  between  the  sulphochlorides  of  corresponding 
dichloro-  and  dibromo-naphthalene. 
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86.  "  The  action  of  alcohols  on  snlphonic  chlorides  as  a  means  of 
producing  ethereal  salts  of  snlphonic  acids."  By  Henry  E.  Arm- 
strong and  E.  C.  Rossiter. 

Tt  is  customary  to  prepare  ethereal  salts  of  snlphonic  acids  by  the 
interaction  of  the  silver  salt  and  the  bromide  or  iodide  of  a  carbinol 
radicle.  The  authors  find  that  several,  but  by  no  means  all,  of  the 
dibromonaphthalenesulphochlorides  maybe  converted  into  the  ethereal 
f=aU  bv  boiling  with  ordinary  dehydrated  alcohol  ;  the  1  :  4-sulpho- 
chloride  especially  is  remarkable  for  the  readiness  and  completeness 
with  which  it  undergoes  this  change,  but  a  small  proportion  being 
hydrolysed  and  converted  into  snlphonic  acid.  The  1  :  4'-snlph()- 
chloride  under  similar  conditions  is  entirely  hydrolysed  ;  its  behaviour 
thus  affords  a  striking  contrast  to  that  of  the  1  :  4-compound,  espe- 
ciallv  as  both  are  /i-sulphonic  derivatives.  The  1  :  "J'-sulphochloride, 
which  is  an  a-sulphonic  derivative,  also  yields  ethereal  salts  when 
boiled  with  alcohols,  although  in  relatively  small  amount ;  this  is  a 
further  proof  that  the  formation  of  ethereal  salts  is  not  a  function 
of  the  /3-sulphonic  radicle. 

The  peculiar  behaviour  of  the  1  :  4-snlphochloride  is  of  interest  in 
connection  with  Heller's  observation  (these  Proceedings,  1889,  121) 
that  1  :  4-dibromo-,  dichloro-  and  chlorobromo-naphthalenes  behave 
in  a  peculiar  manner  on  treatment  with  SO3HCI,  being  converted  into 
snlpbones,  whereas  isomeric  compounds  yield  snlphonic  acids  as  chief 
product. 

It  is  proposed  to  study  the  behaviour  of  a  number  of  typical  sulpho- 
ehlorides  towards  alcohols  and  sodium  derivatives  of  alcohols. 

*87.  "  The  action  of  bromine  on  a-  and  /3-bromonaphthalene."  By 
Heniy  E.  Armstrong  and  E.  C.  Rossiter. 

It  is  well  known  that  when  naphthalene  is  submitted  to  the  action 
of  two  molecular  proportions  of  bromine,  a  product  is  obtained  from 
which  a  considerable  amount  of  1  :  4-dibromonaphthalene  may  be 
separated  without  difficulty  by  crystallising  from  alcohol,  leaving  as 
major  product  a  substance  melting  at  68 — 70°  ;  numerous  unsuccessful 
attempts  have  been  made  to  determine  the  nature  of  this  product, 
and  although  Magatti  and  also  Guareschi  have  separated  a  small 
quantity  of  1  :  4'-dibromonaphthalene  from  it,  down  to  the  present 
time  its  constitution  has  remained  a  mystery. 

As  /3-dibromonaphthalene  is  formed  in  small  quantity  on  brom- 
inating  naphthalene,  the  action  of  bromine  on  this  compound  was 
first  studied  :  it  is  found  to  afford  1  :  2'-dibromonaphthalene  almost 
as  sole  product. 
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To  determine  the  nature  of  the  product  of  low  melting  point  from, 
naphthalene  and  two  molecular  proportions  of  bromine,  it  was  snlph- 
onated,  and  attempts  were  made  to  effect  a  separation  by  recrystal- 
lising  the  potassium  salt  of  the  resulting  acid  ;  as  these  were  unsuc- 
cessful, sulphochloride  was  prepared :  bj  crystallising  this  from 
benzene  and  from  acetic  acid,  a  considerable  fraction  of  the  product 
Avas  ultimately  recognised  as  the  sulphochloride  of  1  :  4-dibi'orao- 
naphthalene.  The  residual  sulphochloride  melted  at  107 — 110'' ; 
numerous  attempts  were  made  to  purify  this  by  crystallisation  without 
success;  it  was  hydrolysed  at  260 — 270°,  but  the  product  had  a  low  melt- 
ing point  and  could  not  be  identified ;  but  on  boiling  it  with  alcohol,  a 
considerable  amount  of  the  ethylic  salt  of  1  :  4-dibromonaphthalene- 
sulphonic  acid  was  obtained.  It  was,  therefore,  evident  that  on 
brominating  naphthalene  much  more  1  :  4-dibromonaphthalene  is 
formed  than  is  commonly  supposed.  Fresh  attempts  were  then  made 
to  resolve  the  crude  product  melting  at  about  70°  into  its  con- 
stituents by  means  of  solvents.  Eventually,  on  fractionally  extracting 
it  with  light  petroleum,  it  was  found  tha.t  the  first  separations  from 
the  last  extracts  melted  at  115 — 125°  :  and  on  crystallising  this 
product  from  alcohol,  it  melted  at  129 — 130°,  and  was  identified  as 
1  :  4'-dibromonaphthalene. 

A  small  quantity  of  1  :  4-dibromonaphthalene  was  obtained  from 
the  first  extractions  by  petroleum  ;  the  rest  of  the  product  melted  at 
68 — 70^.  On  crystallising  this  latter  from  alcohol,  a  further  separa- 
tion of  1  :  4-dibromonaphthalene  was  obtained,  but  the  residue  still 
melted  at  68 — 70°.  However,  by  alternately  crystallising  this  last 
product  from  petroleum  and  alcohol,  it  was  gradually  split  up  into 
1  :  4-  and  1  :  4'-dibromonaphthalenes,  the  melting  point  of  the 
residue  always  remaining  constant  at  68 — 70°. 

From  these  results  it  is  concluded  that  the  substance  melting  at 
68 — 70°  is  a  mixture  of  1:4-  and  1  :  4'-naphthalene,  and  from  the 
weights  obtained  of  these  it  is  concluded  that  the  1  :  4-dibromo- 
naphthalene constitutes  about  four-fifths  and  the  1  :  4'-  one-fifth  of 
the  mixture. 

No  1  :  3-dibromonaphthalene  was  obtained.  As  a  mixture  of  1  :  4- 
and  1  :  3-dichloronaphthalenes  is  obtained  by  the  action  of  chlorine 
on  naphthalene,  the  production  of  the  1  :  4-  and  1  :  4'-compounds  by 
the  action  of  bi'omine  Avould  seem  to  be  an  indication  of  a  great 
difference  between  the  action  of  chlorine  and  bromine  on  naphthalene; 
but  such  is  not  the  case.  The  formation  of  the  dichloronaphthalenes 
is  preceded  by  that  of  a  comparatively  stable  tetrachloride,  but  no  such 
compound  is  produced  by  the  action  of  bromine ;  probably  a  highly 
unstable  dibromide  is  first  formed,  which  is  at  once  resolved  into 
hydrogen  bromide   and   bromonaphthalene,  and   the  latter   is  then 


186 

further  acted  on.  Experiments,  of  which  an  account  will  be  given 
later  on,  show  that  when  chloronaphthalene  is  chlorinated  results 
are  obtained  very  similar  to  those  obtained  on  brominating  bromo- 
naphthalene. 

*88.  "  The  action  of  bromine  on  a  mixture  of  ortho-  and  paranitro- 
a-acenaphthalide."     By  Henry  E.  .Armstrong  and  E.  C.  Rossiter. 

Meldola,  in  IbSo  (Trans.,  pp.  497 — 518),  described  two  series  of 
compounds  derived,  one  from  brominated  a-acenaphthalide,  the  other 
from  nitrated  acenaphthalide  ;  the  former  Avas  converted  by  nitration 
into  nitrobromacenaphthalide,  from  which  the  amido-group  was 
eliminated,  and  the  resulting  nitrobromonaphthalene  was  reduced,  a, 
bromonaphthylamine  being  thus  obtained,  which — judging  from  pre- 
vious observations — must  necessarily  be  the  compound  of  the  formula 


/\/\v 


XH. 


Xitrated  acenaphthalide  was  known  to  be  a  mixture  of  the  ortho- 
aud  para-derivatives  ;  by  brominating  the  mixture  Meldola  obtained  a 
single  product  which  he  supposed  to  be  derived  from  the  parti-con- 
stituent,  and,  therefore,  he  regarded  the  bromonaphthylamine  obtained 
by  eliminating  the  amido-group  and  then  reducing  as  the  isomeride 

of  that  prepared  from  bromacenaphthalide,  viz.,  as  j 

yR.2 

From  the  bromonaphtbylamines  from  the  two  sources,  Meldola  pre- 
pared dibromonaphthylamines,  from  which  he  then  prepared  dibromo- 
naphthalenes,  obtaining  in  this  way  a  modification  melting  at  74"" 
from  each  source.  Some  time  after  the  appearance  of  his  paper  (cf. 
these  Proceedings.  1886,  172),  he  was  led  to  modify  his  views  of  the 
constitution  of  the  compounds  he  had  obtained  in  consequence  of  the 
discovery  by  Stallard  that  the  bi'omophthalic  acid  which  Meldola  pre- 
pared by  oxidising  one  of  his  dibromonaphthylamines  was  derived 
from  an  a-  and  not  fi-om  a  /3-bromonaphthalene ;  Meldola,  therefore, 
suggested  that  the  one  amine  was  the  compound  XHo  :  Br  :  Me  = 
2:4:  1',  and  the  other  the  compound  XHo  :  Br  :  Me  =  1:3:3'  or 
1:3:2'. 

Wishing  to  prepare  the  1  :  I'-dibromonaphthalene,  the  authors 
proceeeded  to  repeat  Meldola's  work,  as  the  argument  which,  he  made 
use  of  appeared  to  be  a  sound  one,  and  tliere  was,  therefore,  reason  to 
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think  that  the  dibromouaphthalene  which  he  had  obtained  starting 
from  bromiuated  acenaphthalide  was  the  1  :  I'-modification  ;  that 
obtained  from  the  other  source  the  authors  were  inclined  to  expect 
would  prove  to  be  the  1  :  2'-modification,  which  is  known  to  melt 
at  74°. 

On  preparing  the  two  bromonaphthalenes  in  accordance  with 
Meldola's  directions,  products  were  obtained,  however,  which  both 
melted  at  82 — 83°,  the  identity  of  which  with  1  :  4-dibromonaphthal- 
ene  was  placed  beyond  doubt  by  conversion  into  the  sulphochloride 
melting  at  118 — 120°  and  the  ethylic  sulphonate  melting  at  156 — 157°. 
The  pi'oduction  of  1  :  4-dibromonaphthalene  from  the  bronionaphthyl- 
amine  prepared  from  nitrated  parabromacenaphthalide  is  easily 
understood,  thus — 

Br  Br 

Its  production  from  a  bromonaphthylamine  of  the  formula 

/\/NBr 

however,  is  clearly  impossible ;  but  it  was  conceivable  that  a  hetero- 

nucleal  derivative  is  formed   on  brominating  paranitracenaphthalide, 

viz. : — 

NHAc 


Br    NOo 

In  this  case,  the  bromonaphthylamine  obtained  on  eliminating  the 
NHAc  group  and  i-educiug  should  be  convertible  into  1  :  I'-dibromo- 
uaphthalene  ;  according  to  Meldola,  it  yields  1 :  3-dibromonaphthalene, 
but  he  was  led  to  form  this  conclusion  only  by  the  appearance  and 
melting  point  of  the  product.  The  authors  have  prepared  the  di- 
bromonaphthalene  in  question,  and  have  proved  it  to  be  the  1  :  3-com- 
pound,  as  stated  by  Meldola,  by  converting  it  into  the  two  sulpho- 
chlorides  melting  at  127°  and  157°  characteristic  of  this  modification; 
and  by  completely  reducing  the  bromonaphthylamine  in  question  they 
have  obtained  /3-naphthylamine. 

There  appears  to  be  but  one  explanation  possible  of  these  results, 
viz.,  that  when  a  mixture  of  ortho-  and  para-nitracenaphthalides  is 
brominated,  the  ortho-compound — not  the  para-,  as  Meldola  supposed 
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■ — -ia  aluuo  attacked,  uud  that  consequently  the  same  nitrobronionapli- 
tlialene  is  obtained  on  displacing  tlie  acetamido-group  in  nitrated 
})arabromo-a-acenaphtlialide,  and  in  tbe  product  of  the  action  of 
bromine  on  a  mixture  of  the  ortho-  and  para-nitro-derivatives  of 
a-acenaphthalide. 

jMeldola,  although  struck  with  the  remarkable  similarity  of  the  two 
series  of  compounds  which  he  prepared,  was  led  to  notice  certain 
differences :  thus  he  obtained  bi-omonaphthylamines  melting,  the  one 
at  71'5°,  the  other  at  G2° ;  but  the  authors  find  that  both  products 
melt  at  72°  ;  and  that  the  dibromonaphthylamines  prepared  from  them 
melt  at  the  same  tempei-ature,  viz.,  106^.  Messrs.  Miers  and  Pope 
have  examined  a  number  of  tbe  pairs  of  products,  and  report  that 
corresponding  compounds  are  not  only  identical  in  form  but  also  in 
optical  properties,  and  as  no  case  is  on  record  of  different  substances 
being  alike  both  morphologically  and  optically,  there  can  be  no  doubt 
of  the  correctness  of  the  explanation  now  advanced. 

*89.  "  Camphrone,  a  product  of  the  action  of  dehydrating  agents  on 
camphor,"     By  Henry  E.  Armstrong  and  F.  S.  Kipping. 

The  action  of  concentrated  sulphuric  acid  on  camphor  appears  to 
have  been  first  examined  by  Chautard  ;  it  was  subsequently  studied 
by  Fittig,  Schwauert,  and  Kachler,  all  of  whom  agree  in  stating  that 
under  suitable  conditions  an  oily  product,  having  a  strong  peppermint 
odour,  is  formed,  isomeric  with  acetophorone,  C9H14O,  which  conse- 
quently has  figured  in  chemical  literature  under  the  name  campliorone. 
The  vai"ious  statements  regarding  the  properties  of  this  substance, 
however,  are  by  no  means  confirmatory,  Fittig  stating  that  it  boils  at 
204 — 205°  and  that  it  has  a  relative  density  of  0'939  at  12°,  whereas 
Schwanert  gives  230 — 235°  as  its  boiling  point  and  0"9614  at  20°  as 
the  relative  density. 

Armstrong  and  Miller  noticed  the  presence  of  a  substance  having 
pi-operties  similar  to  those  of  the  product  obtained  by  means  of  sulph- 
uric acid  among  the  products  of  the  action  of  zinc  chloride  on  cam- 
phor; but  attempts  which  they  made  to  isolate  a  definite  substance 
from  their  crude  product  were  unsuccessful. 

It  appeared  probable  that,  with  the  aid  of  the  improved  methods  of 
treating  ketonic  compounds  now  known,  it  would  be  possible  to  sepa- 
rate the  characteristic  constituent  from  the  crude  oil,  and  this  has 
proved  to  be  the  case. 

On  treating  the  fraction  boiling  at  238  — 242°  of  the  oil  prepared  by 
means  either  of  sulphuric  acid  or  of  zinc  chloride  with  phenylhydr- 
azine,  a  mixture  of  a  crystalline  hydrazone  with  dark-coloured,  oily 
products  is  obtained :  the  puiitied  hydrazone  ci-ystallises  in  yellowish 
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plates  and  melts  at  about  108°.  By  boiling  it  in  alcobolic  solution 
with  ferric  cliloricle  and  muriatic  acid,  an  oil  is  obtained  which  yields 
a  hydrazone  identical  with  that  from  which  it  was  prepared ;  on  dis- 
tilling this  oil,  the  thermometer  rapidly  rises  to  245°,  the  gi*eater  part 
of  the  liquid  passing  over  at  245 — 247°.  On  treatment  with  hydr- 
oxylamine,  the  oil  is  converted  into  a  hydroxime  which  crystallises  in 
long  prisms  melting  at  85 — 86°,  of  which  the  acetyl  derivative  melts 
at  69—70°. 

The  determination  of  the  composition  of  these  compounds  presents 
considerable  difficulty ;  analyses  of  the  oil  gave  the  following 
results  : — 

Carbon,  per  cent 80-84  80-88 

Hydrogen     „      813  8-14 

numbers  which  agree  satisfactorily  wnth  the  formula  CioHioO. 
But  in  ninnerous  analyses  of  the  hydroxime,  the  carbon  was  found  to 
vary  from  72-4  to  72-8  per  cent.  ;  hydrogen  from  7-8  to  8-0  per  cent.  ; 
and  nitrogen  from  8-6  to  8-9  per  cent.  :  these  values  do  not  agree 
with  those  required  by  a  compound  of  the  formula  CioHi2N(OH) 
except  the  nitrogen  values  (C  =  73-6,  H  =  727,  N  =  8-6).  The 
acetyl  derivative  of  the  hydroxime  gave  similar  results.  The 
hydrazone  was  found  to  contain  12  to  122  per  cent,  of  nitrogen,  the 
calculated  value  for  CioHioNoHPh  being  ITS.  Evidently  it  is  neces- 
sary to  make  a  more  complete  study  of  the  compound  to  place  its 
composition  beyond  doubt,  especially  as  the  formiila  CioHjoO  is  a  very 
remarkable  one. 

On  oxidising  the  oil  with  nitric  acid,  it  yields  an  acid  which  crystal- 
lises well. 

Obviously  the  substance  is  one  of  considerable  interest,  and  its 
further  investigation  is  likely  to  throw  light  on  the  still  open  question 
as  to  the  structure  of  camphor.  As  the  yield  even  of  the  crude 
product  is  small,  and  the  preparation  of  the  pure  substance  is  a 
matter  of  considerable  diflBculty,  it  appears  desirable  to  make  this 
preliminary  announcement,  now  that  workers  are  becoming  so 
numerous  in  this  field. 


*90.      Metaxylenesulphonic  acids  (II)."     By  a.  T.  :Moody:  D.Sc. 

In  a  previous  communication  (Proceedings,  1888,  p.  77),  the  author 
has  described  the  preparation  of  1:2:  3-metaxylenesulphonic  acid, 
and  has  called  attention  to  the  fact  that  only  the  1  :  3  :  4-acid  is 
formed  on  direct  sulphonation  of  the  pui-e  hydrocai'bon.  Attempts 
to  prepare  the  symmetrical  1:3:  5-sulphonic  acid  have  not  yet  met 
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with  success,  tlie  sulphonation  of  1  :  .i  :  4-acetnietaxyli(l   failing  to 
<,nve  the  required  substitution. 

Aeetmetaxylicl  (1  :  -i  :  4)  is  reatlilj  sulpbonated  wlien  heated  for  some 
time  at  140^  with  1^  times  its  weight  of  "20  per  cent,  anhydrosulphuric 
acid,  and  on  boiling  the  solution  after  the  addition  of  water,  meta- 
xylidinesulphonic  acid  [Me^  :  NH. :  SO,H  =  1  :  o  :  4  :  6]  is  obtained. 
It  crystallises  from  water,  in  which  it  is  only  vi'ry  sparingly  soluble, 
in  well-formed,  slender  needles,  insoluble  in  alcohol  and  other  common 
solvents  ;  it  does  not  change  at  290°,  and  when  heated  to  a  higher 
temperature,  decomposes  without  having  previously  melted.  The 
sodium  salt,  CeH^Me^XHoSOsXajHiO,  is  exceedingly  soluble  in  water 
and  crystallises  in  i^at  plates. 

On  diazotising  the  acid  and  subsequently  boiling  the  solid  product 
with  dehydrated  methylated  spirit,  ethoxymetaxylenesulphonic  acid 
[Me,  :  OEt  :  SOiH  =  1  :  3  :  4  :  (ij  was  obtained.  The  sodium  salt 
of  the  acid  ciystallises  in  long,  slender  needles  which  etHoresce  when 
exposed  to  the  air:  the  sulphochloride  crystallises  from  light 
petroleum  in  beautiful  orihorhombic  plates,  melting  at  56°  ;  the 
.sulphonamide  separates  from  dilute  alcohol  in  .small,  white  scales  or 
flat  needles  which  melt  at  169 — 170°. 

When  the  diazo-product  is  boiled  with  with  bromhydric  acid,  the 
corresponding  bronioxylenesulphonic  acid  [Me^  :  Br  :  SO3H  = 
1  :  3  :  4  :  6]  is  formed.  It  crystallises  in  long,  slender  needles,  and 
does  not  melt  at  270°,  but  at  a  considerably  higher  temperature,  melts 
with  decomposition.  The  sodium  salt  agrees  with  the  description 
given  by  Weinberg  (Ber.,  11.  1062),  who  obtained  it  on  bromination 
of  a  dilute  aqueous  solution  of  barium  1:3:  4-metaxylenesulphonate  ; 
but  the  sulphochloride  obtained  by  the  autboi',  which  crystallises  in 
splendid,  oblique  prisms,  melts  at  2°  higher  (62  —63°),  whilst  the 
sulphonamide  melts  at  5°  low-er  (189*')  than  found  by  Weinberg.  The 
luelting  point  of  the  sulphonamide  agrees  with  that  given  by  Sartig 
(Annalen,  230,  335),  who  prepared  it  by  sulphonating  metaxylidine, 
and  subsequently  replacing  amidogen  by  bromine.  It  thus  appears 
that  both  xylidiue  and  acetxylid  give  the  same  acid  on  sulphonation, 
and  that  the  displacement  of  hydi*ogen  in  the  amido-gronp  by  acetyl 
does  not  lead  to  any  change  in  the  position  taken  up  by  the  sulphonic 
group. 

*91.  "  The  action  of  propylene  bi'oniide  on  the  sodium  derivatives 
of  ethylic  acetoacetate  and  ethylic  benzoylacetate."'  By  W.  H.  Perkin, 
Jun.,  Ph.D.,  F.R.S.,  and  James  Stenhouse. 

The  product  from  ethylic  acetate  is  a  mixtiu-e  of  ethylic  acetyl- 
metbyltrimethylenecarboxylate    and    ethylic    methyldiacetyladipate. 
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The  former  is  found  to  jield  a  well-cryslalHsed  hydroxime  (in.  p. 
153 — 155°)  ;  when  boiled  "v\'ith  Avater,  it  is  sfradually  converted  into 
acetoisobutjl  alcohol.  Etbylic  methyldiacetyladipate  is  decomposed 
ou  distillation  into  an  oil  which  is  a  mixture  of  at  least  two  compounds, 
as,  when  hydrolysed,  it  yields  dimethyldihydropentenedicarboxylic 
acid,  together  with  dimethyldibydropentene  methyl  ketone. 

Etbylic  benzoylmetbyltrimethylenecarboxylate  and  several  of  its 
derivatives  are  also  described  in  the  paper. 

92.  "Derivatives  of  If^i^ramethylene."      By  W.   H.   Perkin,   Jun., 
Ph.D.,  F.R.S.,  and  W.  Sinclair, ^.Sc. 

By  the  action  of  bromine  in  presence  o?~)Dhosphorus  on  tetramethyl- 
enecarboxylic  acid,  the  authors  have  obtaij^^'^  '"^^  almost  quantitative 
yield  of  the  monobromo-derivative.  TheJ  describe  its  in^thylic  salt, 
and  the  corresponding  hj-droxy-,  acetoxy-  andethoxy-acids.  By  acting, 
on  the  chloride  of  the  acid  with  zmc  methyl  and  ethyl,  they  have 
prepared  tetramethylene  methyl  and  ethyl  ketoues^^of^^_ig?j-'tVey  also 
describe  the  reduction  products. 
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At  the  next  meeting,  on  Januaiy  Zx^i,  uxc  follo\>  ing  papers  will  be 
read  : — 

"  The  estimation  of  oxygen  in  water."     By  Mr.  M.  A.  Adams. 

"  A  pure  fermentation  of  maunitol  and  dulcitol."  By  Professor  P.  F. 
Frankland  and  W.  Frew. 

"  The  luminosity  of  coal-gas  flames."     By  Professor  ^^  B.  Lewie. 
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